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HERE has been a remarkable re- 

duction in infant mortality rates 
in the United States since 1915, when 
the birth registration area was es- 
tablished. However, this reduction 
has been less during the neonatal 
period (the first month of extra- 
uterine life) than during the re- 
mainder of the first year of life. 
Thus in 1915 the infant mortality 
rate was 99.9 per 1,000 livebirths,”” 
and in 1948 the rate had fallen by 
67 per cent to the record low of 32.0.°° 
During this same period the neonatal 
death rate had fallen 50 per cent, 
from 44.4 to 22.2, whereas the death 
rate from the second to the twelfth 
month had fallen 83 per cent. 

The decline in death rates during 
the first day of life has been less than 
for any other period during the first 
year of life. In 1915 the death rate 
during the first day of life was 15.0, 
and by 1948 it had fallen 28 per cent 
to 10.7. It is thus apparent that 
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approximately one-third of the total 
infant deaths oceur in the first 24 
hours of life, and over two-thirds of 
the total infant deaths occur in the 
neonatal period. In 1946 this repre- 
sented a loss of 37,603 lives during 
the first day of extrauterine existence, 
or of 79,079 lives during the neonatal 
period.’*® Five per cent of all deaths 
from all causes in all age groups in 
1946 occurred during the neonatal 
period. 

A better understanding of the 
causes of neonatal deaths, especially 
those occurring in the first 24 hours 
of life, is therefore essential to fur- 
ther substantial reductions in infant 
mortality. Since the factors respon- 
sible for death in the first days of 
extrauterine life are in general simi- 
lar to those responsible for still- 
births,** any attempt to study means 
of further reducing loss of infant life 
should include a study of the causes 
of stillbirth. Stillbirths account for 
almost as great a loss of life as do 
neonatal deaths, the stillbirth ratio 
in 1948 being 20.6°° per 1,000 live- 
births. Inasmuch as stillbirth statis- 
ties are not as completely reported as 
are data on liveborn infants,?** this 
ratio probably should be somewhat 
higher and comparable to the neo- 














THE 





natal death rate of 22.2. 


74,849 stillbirths reported in 
1946, or the fetal 
uterine) and neonatal mortality 


Thus, there 
were 


combined (intra- 


amounted to 153,928. For purposes 
of comparison it might be noted that 
this number is over two-thirds the 


number of deaths listed for “cancer 
and other malignant tumors” for all 
the Vital Statistics of the 


United States for this same year." 


ages in 


that fetal 
constitute a 


It is, therefore, evident 


and neonatal deaths 
magnitude to 
The fact that 


a better understanding of the causes 


problem of sufficient 


warrant further study. 


of such deaths can result in a definite 
lowering of mortality rates is indi- 
cated by the progressive fall in still- 
birth ratios and in neonatal mortality 
rates which has occurred. Moreover, 
it must be remembered that the sta 
the 


United States as a whole and that in 


tistics quoted above refer to 


certain areas, where inereased in- 


terest in this problem has been com- 
bined with close cooperation between 
the and 


obstetrician, pediatrician, 


pathologist, even more striking re- 
duetions in fetal and neonatal mor- 
tality rates have occurred. For ex- 


ample, death rates in the city of Chi- 
eago have shown a much more strik- 
ing decrease than have those for the 
country as a whole.*'§ The mortality 
rate in that city for infants under 1 
day of age was 10.8 in 1940, as com- 
pared to 13.9 for the United States as 
a whole, and for the neonatal period 
the 20.3 and 29, 
tively. At Chieago Lying-in Hospital 
the combined stillbirth and neonatal 


rates were respec- 


mortality rate has declined from 


approximately 41 per 1,000 births in 
1931 to 21 in 


1948.*° 
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Before beginning a 
the present series of fetal and neo- 
natal deaths, certain terms should be 
defined as they have been applied to 
A stillborn child is de- 
“one which evi- 
life after complete birth 
(no breathing, no action of heart, no 


this series. 
fined as shows no 
dence of 
movement of voluntary musele). 
Birth is complete when the child is 
altogether (head, trunk, and limbs) 
outside the body of the mother even 
if the cord is uncut and the placenta 
still attached.”™ 


is considered as 


Intrauterine death 
synonymous with 
fetal death, whereas any liveborn in- 
fant weighing 500 grams or more and 
extra- 


dying in the first month of 


uterine life is considered as a neo- 


natal death. 
is applied to any 


The term “premature” 
fetus or infant 
weighing 500 2.499 
grams at the time of autopsy; fetuses 


between and 
and infants weighing less than 500 
grams have not been included in this 
study. Previable premature infants 
are those weighing 500 to 999 grams, 
premature infants 
those weighing 1,000 to 2,499 
Weights obtained at the time 
utilized 


inclusive; viable 
are 
grams. 
of autopsy have been 
throughout this series rather than the 
more conventional birth weights, 
since the latter were not recorded for 
When re- 


used 


a number of patients. 
corded birth 
rather than weights obtained at the 
time of autopsy, there was no signifi- 
cant difference in the 
prematurity in this series. 

The material for the present study 
the consecutive autopsy 
records of thirty-five nonmacerated 
fetuses and 102 liveborn infants dying 
in the neonatal period on the Tulane 
Service of the Charity Hospital of 


weights were 


incidence of 


eonsists of 
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Louisiana at New Orleans between 
September, 1945, and October, 1947. 
Macerated fetuses and infants or 
fetuses weighing less than 500 grams 
were excluded. All of the autopsies 
were performed by the authors. 
Among the 102 liveborn infants 
twenty-eight were classified as pre- 
viable premature infants (weight 500 
to 999 grams), fifty-six as viable pre- 
mature infants (weight 1,000 to 2,499 
grams), and eighteen as full-term in- 
fants (weight 2,500 grams or more). 
Fifty-eight infants were males, and 
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viable premature, and twenty as full- 
term fetuses. Twenty-four fetuses 
were females and eleven were males. 
Thirty-three fetuses were Negro and 
two were white. 

In the entire series of 137 patients 
the average weight was 1,964 grams. 
For the 102 liveborn infants the 
average weight was 1,711 grams, and 
for the thirty-five stillborn fetuses it 
was 2,701 grams. 

An adequate anatomic cause of 
death was demonstrated in 107 in- 
fants and fetuses (78 per cent), ie., 


TABLE I. ANATOMIC CAUSES OF DEATH 


LIVEBORN 


PREMATURE 
Undetermined 13 
Intrauterine anoxia (aspira- o 


tion of excessive amounts 
of the contents of the am 
niotie sac) 
Intrapulmonary hyaline mem- 15 
brane 
Congenital anomalies 


Intraventricular hemorrhage 1] 
Bronchopneumonia 9 
Congenital syphilis 8 
Intracranial trauma 2 
Kernicterus 5 
Intrapulmonary hemorrhage 1 
Thrombosis of dural sinuses 2 
Meningitis 2 
Erythroblastosis fetalis 1 
Tension pneumothorax 2 
Subarachnoid hemorrhage, 1 
extensive 

Omphalitis 1 
Infarction of brain, extensive 1 
Sepsis 1 

84 


forty-four females; eighty-five in- 
fants were Negro, and seventeen were 
white. Their duration of life varied 
from 1 minute to 25 days. Sixty-four 
infants lived less than 24 hours, 
fifteen lived from 1 to 3 days, and 
twenty-three lived more than 72 
hours. 

Of the thirty-five nonmacerated 
stillborn fetuses one was classified 
as a previable premature, fourteen as 





STILLBORN | 


FULL-TERM PREMATURE FULL-TERM | TOTAL 
2 q 6 30 
6 2 10 23 
0 0 0 15 
6 3 1 14 
0 0 0 1] 
1 0 0 10 
0 0 1 9 
2 1 2 7 
0 0 0 5 
0 0 0 1 
0 0 0 2 
0 0 0 2 
1 0 0 2 
0 0 0 2 
0 0 0 ] 
0 0 0 l 
0 0 0 1 
0 0 0 1 

18 15 20 137 


in eighty-seven (85 per cent) of the 
liveborn infants and in twenty (57 
per cent) of the stillborn fetuses. The 
anatomic causes of death are listed 
in Table I. 

INTRAUTERINE ANOXIA 
(Aspiration of Excessive Amounts of 
the Contents of the Amniotie Sac) 

Intrauterine anoxia, evidenced by 
the aspiration of excessive amounts of 
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the contents of the amniotie sac, was 
the single leading cause of death, ac- 
counting for eleven (10 per cent) of 
the neonatal deaths and twelve of the 
fetal 
dence of anoxia was present in eight 
five 


deaths. Similar histologie evi- 


infants and in 


In these latter patients 


other liveborn 
other fetuses. 
anoxia was thought to be a contribu- 
tory rather than the primary cause of 
death. 
ceral 


Although the presence of vis- 


congestion and multiple 
petechiae is commonly accepted as 
sufficient to establish the 


diagnosis of fetal anoxia, these find- 


evidence 


ings are frequently present in new- 
born infants dying as a result of more 
specific lesions, e.g., intracranial 
hemorrhage bronchopneumonia. 
Therefore, in this series the diagnosis 
of intrauterine anoxia has been con- 
fined to patients exhibiting 
histologic evidence of aspiration of 
excessive amounts of amniotic debris. 


or 


those 


All of the fetuses and infants dying 
of intrauterine anoxia 
There seventeen 
males. Seven pa- 


as a result 


were Negro. were 
females and six 
tients weighed less than 2,500 grams 
at the time of autopsy; sixteen were 
considered to be full-term fetuses and 


infants. The average weight of the 
entire series of twenty-three was 


Among the eleven live- 
infants the duration of life 
varied from 1 minute to 27 hours. 
Only two infants lived longer than 
24 hours. 

Maternal were 
for. twenty-one of the twenty-three 
fetuses and infants. Only one of 
these records indicated an entirely 
normal pregnancy and delivery. The 
maternal records of fetuses 
and infants revealed some abnormal- 


3,065 grams. 


born 


records available 


eleven 
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ity which was probably responsible 
for fetal anoxia. Six additional 
maternal records revealed some ab- 
normality which might have been 
responsible for fetal anoxia; three re- 
vealed doubtful causes of intra- 


uterine anoxia (Table II). 

Gross and microseopie pathologic 
changes may be absent in fetuses and 
infants presumably dying as a result 
of intrauterine anoxia. (See dis- 
cussion under “Death from Unknown 
Causes.”) More frequently, however, 
anoxia is manifested grossly by ex- 
treme congestion of the viscera and 
by the presence of multiple petechiae, 
the latter involving especially the 
surfaces of the thymus, heart, and 
lungs.®* °° Varying degrees of con- 
gestion and varying numbers of 
petechiae were present in all of the 
twenty-three fetuses and infants in 
this group. These changes are 
thought to be the result of loss of 
cardiac and vascular muscle tone and 
sardiovaseular dilation secondary to 
an inereased hydrogen ion concentra- 
tion in the body.** Eastman*” ** has 
demonstrated elevation of lactie acid 
and of carbon dioxide tension in the 
blood and reduction of the pH of the 
serum of infants suffering from 
asphyxia neonatorum. 

The presence of large amounts of 
amniotic debris within the lungs of 
fetuses and infants is generally con- 
sidered to be evidence of intrauterine 
anoxia.® ™ 78 The amniotie fluid 
surrounding the fetus in utero nor- 
mally contains cornified epithelial 
cells, vernix caseosa, and lanugo hairs 
derived from the skin of the fetus. 
Meconium may be present in the 
amniotic fluid of asphyxiated human 
fetuses.*°* #2 As a result of intra- 
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uterine respirations the amniotic 
fluid and any of its solid constituents 
may be inhaled into the trachea, 
bronchi, and alveoli. Many of the 
solid constituents are readily recog- 
nized in histologie sections stained 
with hematoxylin and eosin. Corni- 
fied epithelial cells appear as blue or 
less often as pink, wavy, twisted, 
usually nonnucleated structures. Ver- 
nix easeosa is said by some authors 
to appear as pink hyaline masses, 
which may lie free in clumps in the 
bronchi or alveoli or which may line 
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meconium bodies.’ Lanugo hairs are 
seen infrequently; they were not en- 
countered in this series. Amniotic 
fluid per se may be lost in the prep- 
aration of histologic sections or may 
be indistinguishable from precipitated 
serum. 

Small amounts of amniotie debris 
may be found in the lungs of most 
fetuses and infants dying in utero or 
in the early neonatal period and 
should not be considered as indicative 
of fetal anoxia. Small amounts of 
amniotic debris may be derived, in 


the air passages as a homogeneous part at least, from amniotic fluid 
TABLE II. COMPLICATIONS OF PREGNANCY AND LABOR RESPONSIBLE FOR FETAL ANOXIA 
PROBABLE | POSSIBLE DOUBTFUL 
Prolapse of umbilical cord 5 
Abruptio placentae 1 1 
Bleeding, amount and cause not known 1 
Prolonged labor 1 
Uterine inertia 1 
ROP extraction, locked shoulders 1 
Arrested shoulders 1 
Transverse presentation with difficult delivery 1 
Necrosis of umbilical cord 1 
Terminal disseminated lupus erythematosis (maternal) 1 
Probable maternal diabetes mellitus 2 
Breech extraction 2 
Frank breech delivery, spontaneous 1 
11 6 3 


acidophilic membrane. The _inter- 
pretation of this material as vernix 
caseosa, however, is not accepted by 
all authors, and difficulty may be en- 
countered in distinguishing this ma- 
terial from protein derivatives of the 
blood. (See discussion under “Intra- 
pulmonary Hyaline Membrane.”) 
Meconium is identified as an amor- 
phous yellowish brown, stringy or 
granular precipitate within the re- 
spiratory passages. In improperly 
prepared sections it may be inter- 
preted erroneously as formalin pig- 
nent. Occasionally meconium mani- 
fests itself as greenish yellow spheri- 
. . Huber’s 


ovoid bodies 


eal or 





present in the nose and mouth of the 
infant at the time of delivery; this 
may be aspirated by nonasphyxiated 
infants with the first extrauterine 
breaths. Only the presence of large 
amounts of amniotie debris within 
the air spaces of the lungs should be 
considered as significant (Fig. 1). 
Although amniotic fluid and debris 
may lead to bronchial obstruction and 
secondary atelectasis especially in 
full-term infants," the deaths of 
most of these fetuses and infants are 
probably due to cerebral damage. 
Cerebral congestion and petechiae 
are often demonstrable in these pa- 
tients, but more specific cerebral 
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changes resulting from anoxia are 


usually not demonstrable because of 
the rapidity with which death ensues. 
Cerebral 


damage occurring in asso- 


ciation with intrauterine anoxia is 
important not only as an immediate 
death but 
severe, aS a cause of delayed neuro- 
The blood of the 


infant 


cause of also, when less 
logical symptoms. 
the 


shortly after delivery’’ is normally 


fetus’? and of newborn 


less oxygenated than is that of the 
adult, the 
withstand oxygen 


newborn animal can 


lack 


periods than can the adult.®* 2° 


and 
for longer 
12 
However, there is clinical and experi- 
mental evidence to indicate that 
periods of intrauterine anoxia which 
lethal 
cerebral 


are not immediately 
lead to permanent 


1 25, 123, 124 


may 
dam- 


ige. 
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Section of lung from a full-term stillborn fetus. 
cells are present in the alveolar spaces. 
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Atelectasis of varying degrees is 


usually present in fetuses and in- 
fants dying as a result of intrauterine 
anoxia. Inasmuch as expansion of the 
lungs after birth is a gradual process, 
requiring at least two to four days for 
full-term and 


longer in premature infants, the pres- 


completion in infants 


ence of small areas of atelectasis 


should not be considered of pathologie 


significanee.'’ ** Even extensive 





Large numbers of cornified epithelial 
(X180.) 


atelectasis should not be accepted as 
the primary cause of death, but the 
cause of the atelectasis must be demon- 
strated.** Examination of the eranial 
contents or histologic examination of 
the often will elucidate the 
cause of persistent atelectasis. 
Bilateral adrenal hemorrhages were 
present in three infants dying as a 
result of fetal unilateral 


lungs 


anoxia; 
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adrenal hemorrhage was present in a 
fourth infant. 
three were full term and one was pre- 
Two were delivered as breech 
Ae- 
cording to Browne"’* suprarenal hemor- 


Of these four infants 


mature. 
and two as vertex presentations. 


rhage is twenty-two times as likely to 
be associated with breech delivery as 
with delivery by vertex and is three 
more frequent in 
full-term deliveries. 
the fetal 
adrenal is a_ frequent 
fetuses and infants dying in the neo- 


times premature 
Con- 
the 


than in 


gestion of cortex of 


finding 


natal period and should not be con- 
fused with true adrenal hemorrhage. 
Other in this 
series of twenty-three fetuses and in- 


pathologie findings 
fants dying as a result of fetal anoxia 
included tentorial tears (five examples) 
and bronchopneumonia (twelve 
examples). 

An understanding of the nature of 
intrauterine respirations is essential 
to an evaluation of the significance of 
large amounts of amniotic debris in 
the pulmonary air spaces. Ahlfeld' 
deseribed rhythmic fetal movements 
in women during the last months of 
pregnancy and interpreted these as 
fetal respiratory movements. He be- 
lieved that these movements aided in 
the normal formation of the muscles 
and resulted in the aspiration of fluid 
only as far as the bifureation of the 
trachea. The presence of intrauterine 
movements in human 
fetuses was confirmed by Reiffer- 
scheid,** who felt that they resulted 
in the aspiration of amniotic fluid 
only as far as the entrance to the 
larynx. Snyder and Rosenfeld’ '° 
also observed fetal respiratory move- 
ments in pregnant women near term 
but felt that such movements re- 
sulted in a tidal flow of amniotie fluid 


respiratory 
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into the lungs. These investigators 


also observed respiratory movements 


in rabbit fetuses,**'® where they 
confirmed their opinion that these 
movements resulted in the aspiration 
of amniotic fluid into the fetal 
lungs.'’ 1° JTndia ink injected into 
the amniotic saes of rabbit fetuses 
was demonstrable in the lungs of 


those fetuses breathing in utero, but 
was absent from the lungs of apneic 
fetuses. They concluded that failure 
of respiration at birth must be re- 
garded as the suppression of previous 
activity rather than the failure of 
mechanism to into 
% 106 Their experiments 


some new come 
operation.* 
were performed principally on preg- 
nant cords had 
been sectioned and 
been rendered quiescent by means of 


Laparotomy 


does whose spinal 
whose uteri had 


hormonal preparations. 
was performed beneath the surface 
of a large bath of Ringer’s solution 
at 37° C., and fetal respiratory move- 
ments were observed directly through 
the thin uterine wall. It is not clear 
what role the various surgical pro- 
cedures and the administration 
hormones may have played in causing 
Menning 


of 


aspiration of amniotie fluid. 
and Bonar,’ employing pregnant 
spinal rats near term, recorded simul- 


taneously maternal respiratory ac- 
tivity, uterine activity, and _ intra- 
uterine respiratory-like movements. 


Again the part played by the operative 
procedures in influencing intrauterine 
respirations is not clear. In a good re- 
view the subject intrauterine 
respirations, Bonar, Blumenfeld, and 
Fenning" concluded that a physiologic 
tidal flow of amniotie fluid probably 
occurred in the respiratory passages 
in utero, but believed that further 
study of this problem was indicated. 


of of 
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Reifferscheid and Sehmiemann™ 
demonstrated radiopaque material in 


the lungs of human fetuses following 


injection of Umbrathor into the 
amniotic sac. The radiopaque ma 
terial not only was demonstrable 


histologically and roentgenographiecally 


in the lungs after operative de 


livery but also was demonstrable in 


roentgenograms made prior to de 
Therefore the operative de 
the 
the 


Umbrathor in 


livery 


livery of fetuses eannot be in 


dieted as eause of aspiration of 


the utero llowever, 


their investigations were earried out 
in women in whom pregnaney had to 
be interrupted and operative steriliza 
tion performed for medieal reasons 
It is questionable whether such preg 
nancies should be considered normal 


Furthermore, the possibility cannot 


be exeluded that removal of amniotie 
fluid and replacement of the fluid by 
material might be re 
tactile 


intrauterine respirations, especially in 


radiopaque 
sponsible for stimulation of 
fetuses 

Potter 
fluid from the amniotie sae 


premature 
and removed 12 to 


10 ¢.e of 


Davis 


of each of twelve human fetuses 
weighing between thirty-nine and 440 
the fluid 


infants were 


replaced with 


The 


cesarean 


grams and 


rhorotrast then 


delivered by section after 
intervals varying from 17 to 25 hours. 
Thorotrast 


of all 


in the lungs 
As 


four fetuses weighing 9, 12, 


was present 
controls, 
41, and 


were treated 


twelve infants. 
110 grams, respectively, 
similarly but were delivered after in- 
tervals varying from thirty to sixty 
Thorotrast 


minutes was present in 


the main bronchi of the largest fetus 
but 


histologic examina- 


in this eontro!l was not 


] 


aen 


group 
onstrable by 


tion in the lungs of any of these four 
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observa 


the 


result of 


fetuses As a 


tions in this eontrol group, if was 


coneluded that the presence of Thoro 
related to 


trast in the lunes was not 


the operative proeedure.  Towever, 
it is doubtful if these four fetuses ean 
control 


that the 


he eonsidered an 


the 


group, and possibility 


operative procedures may have heen 


responsible for the aspiration — of 


More 


disease 


Thorotrast eannot be exeluded 


over, hypertension or heart 


was the indication for therapeutie 


termination of pregnaney in nine of 
the twelve patients in the first group 
Again, it is questionable whether such 
pregnancies should be eonsidered 
normal, 

Davis and Potter condueted similar 
experiments on ten infants delivered 
by cesarean section at or near term 
‘rom 24 to 48 e.e. of 


was 


amniotie fluid 


removed and replaced with 
Thorotrast, and the infants were de 
livered sixteen to forty-eight hours 


later. Roentgenograms of the lungs 
of the infants were made immediately 
after delivery. Evidence of Thoro 
trast was found in the alveolar spaces 
in five infants, probable evidence was 
found in two infants, and no definite 


The 


was 


evidence in three _ infants. 
felt that 


probably present in the lungs of all 


authors Thorotrast 
of these infants but in coneentrations 
insufficient 
the 
played by 


to produce visible shadows. 
As in preceding group, the role 
the operative procedures 
aspiration of Thorotrast is 
the 
indications for delivery by cesarean 


in causing 


not elear. Furthermore, one of 


section in this group was maternal 


diabetes mellitus; certainly not all in- 
fants of diabetic mothers can be econ- 
sidered normal. 
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Windle and eo-workers'” were un 
able to demonstrate roentgenograph 
ically intrauterine rhythmical respir 
ators like movements of guinea pig 
fetuses under normal physiologie con 
ditions. They introduced Thorotrast 
or Thorad into the amniotie fluid 
about the head of fetal guinea pigs 
in late prenatal life. This material 
apparently was not aspirated by the 
fetuses when physiologie conditions 
prevailed However, experimental 
inoxemia or difficulty in labor with 
consequent fetal asphyxia led to the 
ispiration of amniotie fluid which 
contained the radiopaque material in 
everal instances 

The ease with which intrauterine 
respiratory-like movements may be 
elicited by a variety of stimuli (tae 
tile as well as anoxie)® 7 ** neeessi 
tates extreme caution in interpreting 
the results of any of the operative pro 
cedures designed to demonstrate in 
trauterine respirations as a normal 
y*henomen In view of the observa 
tions deseribed above there ean be 
little doubt that intrauterine respira- 
tory-like movements may occur in 
fetuses of many species The econ 
stant oeeurrence of such movements, 
however, is not established: neither is 
there any proof that such movements 
eause a tidal flow of amniotie fluid in 
to the smaller respiratory passages 
inder normal conditions. 

Another approach to an understand- 
ing of the nature of intrauterine 
‘espirations is offered by histologic 
examination of the lungs of fetuses 
ind newborn infants. Whitehead, 
Windle, and Beecker’’® clamped the 
trachea of full-term guinea pigs at 
he time of natural birth or at 
esarean section, thus preventing 


reathing or aspiration. Histologic 
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study of these lungs revealed a com 
pact glandlike appearance in which 
alveolar spaces comprised only about 
2 per cent of the entire sectional area. 
Four litter mates of the former group 
were subjected to intrauterine anoxia 
and were thus induced to perform 
respiratory movements in utero; 
aspiration of amniotie fluid was veri 
fied by direct observation. The lungs 
of these guinea pigs were partially 
and unevenly expanded, and the 
alveolar space was increased to ap 
proximately 16 per cent of the see 
tional area. Windle'** noted the re 
semblance of these lungs to those of 
human stillborn fetuses. He has 
aptly pointed out the fact that the 
human stillborn fetus has usually ex 
panded its lungs during a death 
struggle and that the histologie ap 
pearance of such lungs can hardly be 
considered as representative of their 
normal appearance in utero 

If intrauterine respirations with a 
resultant tidal flow of amniotic fluid 
into the pulmonary alveoli are a nor 
mal occurrence, the lungs of a 
majority of infants dying within the 
first few days after birth should con 
tain large amounts of amniotic debris. 
However, this is not the case,** and 
most investigators conelude that such 
a finding is indicative of intrauterine 
anoxia. 

The fact that a tidal flow of am- 
niotie fluid into the pulmonary alveoli 
is not necessary for their development 
is clearly indicated by a few post- 
mortem observations. Potter and 
sohlender* have reported an example 
of a lower accessory lung which was 
not connected to the trachea but which 
contained well-developed alveoli. One 
example of a lower accessory lung was 
noted in a stillborn fetus in the 
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This 


nected to the trachea or bronchi, but 


present series. was not con- 


it contained cystic spaces suggesting 


alveoli and readily recognizable 


bronchi. In such cases as these a 
tidal fluid 
pulmonary alveoli is obviously impos- 
the 


communication. 


flow of amniotie into the 


sible because of absence of any 


Neverthe- 


less, the smaller respiratory passages 


tracheal 


continue to develop. 
In view of the conflicting evidence 
from experimental 


derived proce- 


dures, the difficulty in interpreting 
the results of such procedures, and 
the evidence afforded by the examina- 
tion of the lungs of newborn infants 
(the latter admittedly also open to 
criticism), it seems probable that re- 
peated deep intrauterine respiratory 
movements with resultant aspiration 


of large amounts of amniotic fluid 
are of pathologic significance. The 
presence of large amounts of am- 


niotie debris in the lungs has, there- 
fore, been a sine qua non for the diag- 


nosis of intrauterine anoxia in this 
series. 
Summary.—Fetal anoxia was the 


single leading cause of death, acecount- 
ing for twenty-three of the 137 fetal 
deaths. Intrauterine 


and neonatal 


respiratory movements are discussed 
and it is concluded that repeated deep 
intrauterine respiratory movements 


with resultant aspiration of large 
amounts of amniotic debris are not a 
that the 
presence of large amounts of amniotic 
the 


fetal anoxia. 


normal oeceurrence = and 


lungs is evidence of 
The diagnosis of fetal 
the 
presence of large amounts of amniotic 
the 
Using this criterion for the diagnosis 


debris in 


anoxia is therefore based on 


debris in respiratory passages. 


of fetal anoxia, there was good eor- 
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relation between the maternal records 
the the 


majority of maternal records of these 


and pathologie diagnoses, 


fetuses and infants indicating some 
abnormality which might be respon- 
fetal 


of these patients probably die as a 


sible for anoxia. The majority 


result of cerebral damage and _ not 


primarily as a result of the inhalation 
of amniotie debris. Other findings in 
the series of anoxie fetuses and infants 
included unilateral and __ bilateral 
adrenal hemorrhages, tentorial tears, 


and bronchopneumonia. 


INTRAPULMONARY HYALINE MEMBRANE 


An 


brane was the second leading cause of 


intrapulmonary hyaline mem- 
death in the present series, accounting 
for fifteen deaths; an additional six 
infants exhibited a similar finding, 
here considered a contributory cause 
of death rather than the 
cause. All fifteen were liveborn pre- 
mature infants, their weights varying 


primary 


from 630 to 2,155 grams with an aver- 
age 1421 grams. The 
duration of life varied from 3 hours 


weight of 


minutes, 
hours 16 


22 minutes to 40 hours 6 
with an of 10 

minutes; only two infants lived longer 
than 24 hours. All except one of the 
fifteen infants were Negro; there were 
ten males and five females. Two of 


average 


the infants were the second of twins. 

Three infants were delivered by 
cesarean two 
presentations, and the remaining ten 
Four 
mothers gave a history of the loss of 


section, were breech 


were vertex presentations. 
significant amounts of blood prior to 
delivery, four gave a history of the 
loss of small amounts of blood prior 
to delivery, and one suffered from 
Thus a maternal 


diabetes mellitus. 
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history strongly suggestive of fetal 
anoxia was recorded for only four of 
the infants in this series. 

Infants who die as a result of an 
intrapulmonary hyaline membrane 
may exhibit signs of asphyxia at the 
time of birth or may breathe nor- 
mally. After a variable period of 
time recurrent attacks of respiratory 
distress oceur, characterized by 
dyspnea, cyanosis, and costal retrac- 
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amount of fluid may be expressed 
from the cut surfaces. Histologic 
examination is necessary to differ- 
entiate an intrapulmonary hyaline 
membrane from  bronchopneumonia 
or from excessive aspiration of amni- 
otie debris. 

Histologically the intrapulmonary 
hyaline membrane may be recognized 
in sections stained with hematoxylin 
and eosin as a bright pink homo- 





Fig. 2.—Section of lung from a premature liveborn infant. Hyaline membranes line several 
air spaces. The intervening pulmonary parenchyma is collapsed. (x 200.) 


tion, which progressively increase 
until the death of the infant. 

Gross examination of the lungs of 
an infant dying as a result of an 
intrapulmonary hyaline membrane 
will not suffice to establish a diag- 
nosis. The lungs are usually non- 


erepitant, deep reddish brown, and 
incompletely fill the pleural cavities. 
On section a small to moderate 


geneous to granular membrane lining 
the respiratory bronchioles, alveolar 
ducts, and alveoli (Fig. 2). Although 
the material comprising these mem- 
branes is usually present in all sec- 
tions of lung examined, the extent of 
involvement and location of the ma- 
terial varies considerably in different 
air spaces. Thus, some alveolar ducts 
or alveoli may contain clumps of 
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acidophilic material lying free in 
their lumens, whereas others are 


partially or completely lined by such 
material. Nuclear debris or cornified 
epithelial cells may be entrapped 
within the membrane, but more fre- 
quently recognizable cellular elements 
are absent. The alveolar ducts and 
alveoli lined by such membranes are 
often hyperexpanded and the inter- 
vening pulmonary parenchyma is col- 
lapsed. The collapse of the inter- 
vening parenchyma often results in 
apparent thickening of the _inter- 
alveolar septa. Such membranes 
interposed between the terminal air 
spaces and the alveolar capillarics 
must seriously interfere with gaseous 
exchange and may ultimately produce 
sufficient anoxemia to cause the death 
of the infant. 

The pathogenesis of the hyaline 
membrane in the lungs of newborn 
infants is a matter of dispute. Most 
authors are agreed that extrauterine 
respiration is essential to the forma- 
tion of such membranes, the forceful 
inhalation of air presumably resulting 
in dispersion of material located with- 
in the air spaces to the periphery of 
these spaces with the resultant forma- 
tion of hyaline membranes.*® With 
respect to the nature of the material 
forming the membranes, however, 
there is somewhat less agreement. The 
majority of authors feel that the mem- 
branes consist of aspirated contents 
of the amniotic sac and _ vernix 
caseosa,* 5 4 44, 60, 70, 95, 128 although a 
few have disputed this fact. Thus, 
Miller and Hamilton” suggest that 
the hyaline-like membranes _prob- 
ably represent a reaction to an in- 
jury to the epithelium of the air 
spaces, especially the bronchioles and 
alveolar ducts, and Rosenthal® at- 
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tributes the hyaline membranes to 
degenerative changes in the lining 
epithelium and the accumulation of 
cellular debris containing fat drop- 
lets. 

The supposition that the material 
comprising the membranes represents 
aspirated contents of the amniotic sac 
and vernix caseosa is based upon (1) 
identification of amniotic debris em- 
bedded in the membranes, (2) the 
presence of clumps of vernix caseosa 
and amniotic debris within the 
alveolar spaces and transitions be- 
tween such clumps of material and 
hyaline membranes, and (3) the pres- 
ence of large amounts of stainable 
fat in the membranes, presumably de- 
rived from the richly fat-laden 
vernix. However, objections can be 
raised to each of these observations. 
Thus, in the present series, (1) recog- 
nizable cornified epithelial cells em- 
bedded within the hyaline membranes 
were frequently absent, (2) although 
transitions from solid clumps of 
acidophilic-staining material lying 
within the alveolar spaces to hyaline 
membranes were noted, positive 
identification of these clumps of ma- 
terial as vernix caseosa was impos- 
sible, and (3) equivocal results were 
obtained in those sections which were 
stained for fat. Moreover, others 
have reported equivocal results with 
such stains. Steinharter’® reported 
the absence of stainable fat in the 
hyaline membranes of one infant, and 
Miller™* noted the absence of fat in 
the hyaline membranes of premature 
infants, although it was present in 
the membranes of full-term infants. 
If the membranes actually consist of 
vernix caseosa, positive stains for fat 
would be expected in all cases. 
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More theoretical objections ean al- 
so be offered to the assumption that 
the hyaline membranes consist of 
aspirated contents of the amniotic 
sac and vernix caseosa. Smaller 
amounts of vernix caseosa and a 
smaller number of cornified epithelial 
cells are present in the contents of 
the amniotic sac of premature infants 
than of full-term infants, since 
cornification of the skin of the fetus 
and the production of vernix caseosa 
oecur largely in the last months of 
pregnancy"; nevertheless, intrapul- 
monary hyaline membranes occur 
more frequently in premature infants 
than in those born at full term.* * *% 74 
Furthermore, membranes similar to 
those found in newborn infants are 
also seen in older children and adults 
in whom aspiration of amniotic debris 
and vernix ecaseosa is obviously im- 
possible. These hyaline membranes 
also contain variable amounts of 
stainable fat. Finally, attempts to 
reproduce hyaline membranes by in- 
tratracheal injection of amniotic 
fluid, vernix, and meconium have 
been unsuccessful.* ** ® 7° 

The evidence, although admittedly 
inconclusive at present, would there- 
fore seem to indicate that the ma- 


*Since completion of this section ey 
Landing, and Smith (Pediatrics 8: 5, 1951 
have reported the successful production - 
hyaline membranes by intratracheal injection 
of amniotic fluid into the excised lungs of 
guinea pigs; they were unable to produce 
these membranes in vivo. Bruns and Shields 
(Am. J. Obst. & Gynec. 61: 953, 1951) have 
produced hyaline membranes in experimental 
animals by the administration of high con- 
centrations of oxygen, and et Behrle, and 
Gibson (Pediatrics 7: 611, 1951) have ob- 
served such membranes following bilateral 
vagotomy in rabbits. However, the complete 
picture of the intrapulmonary hyaline mem- 
brane as seen in the newborn infant has not 
been duplicated by these means. Blystad, 
Landing, and Smith present evidence to in- 
dicate that the membranes are composed pre- 
dominately of protein, which they believe is 
derived from the amniotic fluid. However, 
it would seem that the protein present in the 
hyaline membranes might well be derived from 
the blood stream following vascular damage 
pe increased capillary fragility, as noted 
a ve. 


terial comprising the intrapulmonary 
hyaline membranes is not aspirated 
amniotic fluid, debris, and vernix 
easeosa. However, the exact nature 
of the material and the pathogenesis 
of the lesion remain obscure. Any 
attempt to clarify the pathogenesis 
of the intrapulmonary hyaline mem- 
branes must explain the following 
facts: (1) the lesion oceurs almost 
exclusively in liveborn infants; (2) 
the lesion is much more frequent in 
premature than in full-term infants; 
(3) a similar histologic lesion may be 
found in older children and adults; 
(4) the lesion occurs rather fre- 
quently in infants dying following 
delivery by cesarean section. It is 
impossible to explain all of these facts 
with the knowledge at hand. The 
almost exclusive occurrence of the 
lesion in liveborn infants presumably 
is due to the fact that mechanical dis- 
persion of the material to the periph- 
ery of the respiratory spaces is 
brought about only following the 
inhalation of air. The frequency of 
the lesion in premature infants may 
be the result of some inherent defect 
in premature infants as compared to 
those born at term, or the agent 
bringing about the hyaline mem- 
branes may also be responsible for 
the premature birth of the infant. 
The premature infant suffers from 
certain well-recognized handicaps, 
such as increased capillary fragil- 
ity.?* © 7° Tt is noteworthy that those 
conditions in which intrapulmonary 
hyaline membranes occur in adults 
are often associated with vascular 
damage, e.g., sulfonamide poisoning, 
x-ray pneumonitis, and rheumatic 
pneumonitis. Thus, it would appear 
likely that vascular damage is a com- 
mon factor in the pathogenesis of the 














intrapulmonary hyaline membrane in 
newborn infants and in patients in 
the older age group. 

Still another feature which appears 
to be common to lungs exhibiting the 
hyaline membranes in newborn in- 
fants and in patients in the older 
is the presence of rela- 
tively thick interalveolar septa with 
separation of the air spaces from the 
Such thick- 
ening of the interalveolar septa is ob- 


age groups 


pulmonary capillaries. 


served in x-ray pneumonitis, sul- 
fonamide poisoning, rheumatie pneu- 
monitis, and interstitial pneumonitis 
produced by Hemophilus influenzae, 
all conditions which may be associated 
with pulmonary hyaline membranes in 
adults.deIn the premature infant the 
presence of cellular, incompletely de- 
veloped, unexpandible pulmonary 
parenchyma also results in apparent 
thickening of the interalveolar septa. 
both 


change between the pulmonary eapil- 


Thus, in instances gaseous ex- 
laries and the air spaces is impaired, 
and the capillaries may be subjected 
to a relative hypoxia. This might en- 
hance the already increased capillary 
fragility known to be present in pre- 
mature infants and the vascular 
damage in patients in the older age 
The by which 


damage 


groups. mechanism 


capillary might produce 


hyaline membranes is not entirely 
clear, but the fact that such damage 
may play an important part in the 
pathogenesis of the pulmonary hyaline 
membranes is certainly suggested. 
hyaline membranes 
produced, they would undoubtedly 
enhance the hypoxia of the pulmonary 
capillaries by further separating the 
capillaries from the air spaces. 


Onee the were 


No single explanation suffices to ac- 


eount 


for the relative frequeney of 
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pulmonary hyaline membranes in in- 
fants dying after delivery by cesarean 
section. In the entire 102 liveborn 
infants in this series there were six 
delivered by cesarean section, three 
of whom died as a result of an intra- 
pulmonary hyaline membrane. Of 
the remaining three infants, two were 
full term and one premature; one of 
these infants lived only 53 minutes 
and died as a result of multiple con- 
genital anomalies, and the other two 
infants died of bronchopneumonia 
after 94 hours and 10 days, respec- 
tively. Thus, all of the infants in this 
small series who died between 3 and 
40 hours after delivery by cesarean 
section did so as a result of an intra- 
pulmonary hyaline membrane. 

The maternal complication neces- 
sitating cesarean section may be an 
important factor in the pathogenesis 
of the intrapulmonary hyaline mem- 
brane, as in examples of premature 
placenta with 
hemorrhage and_ resultant fetal 
anoxia. The fact that this is not in- 
variably so, however. is shown by the 


separation of the 


occurrence of hyaline membranes in 
infants delivered by elective cesarean 
only beeause of 


section performed 


previous section. Anesthesia, opera- 
tive manipulation, absence of uterine 
contractions, and failure of the pas- 
sage of the infant through the birth 
“anal must all be considered in 
evaluating the played by 
cesarean section in the pathogenesis 
of the intrapulmonary hyaline mem- 
Recently Landau and asso- 
ciates® have suggested that the im- 
mediate clamping and cutting of the 
umbilical cord deprives the newborn 
infant delivered by cesarean section 
of about 90 ¢.c. of blood. They feel 
that the deprivation of the infant of 


part 


brane. 
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this amount of blood may be im- 
portant as a factor in the mortality of 
infants delivered by cesarean section. 


#it is conceivable that the decreased 


oxygen-carrying capacity of the blood 
oceasioned by this blood loss to the 
infant 
pathogenesis of the intrapulmonary 


may play some part in the 


hyaline membrane. 
Summary.—An _ intrapulmonary 
hyaline membrane was the leading 
cause of death in the liveborn infants 
in this series, accounting for the 
deaths of fifteen premature infants. 
The elinical behavior of these patients 
is often so characteristic that the 
correct pathologie diagnosis can be 


TABLE IIT, 


Anencephaly 

Internal hydrocephalus 

Bilateral polycystic kidneys 

Atresia of jejunum 

Duodenal septum 

Myelomeningocele 

Pulmonary hypoplasia 

Mesenteric hernia 

Tracheo-esophageal fistula 

Absence of tectum of midbrain with external 
hydrocephalus 

Chondrodystrophy 

Congenital heart disease (tricuspid atresia with 
cor triloeulare biatrium) 


suggested ante mortem. However, a 
positive diagnosis is dependent upon 
histologic examination of the lungs 
The patho- 


genesis of these intrapulmonary hy- 


at the time of autopsy. 


aline membranes is discussed, and it 
is concluded that at the present time 
there is insufficient evidence to sup- 
port the view that these membranes 
are composed of aspirated contents 
of the amniotic sae and 
easeosa. Although no conclusions are 
reached as to the nature of the ma- 
terial comprising the hyaline mem- 


vernix 
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branes, evidence is advanced to sup- 
port the concept that vascular 
damage and inereased capillary fra- 
gility may play a role in their origin. 
Further work on the nature of these 


membranes is now in progress. 


CONGENITAL ANOMALIES 


Major congenital anomalies ac- 
counted for the deaths of ten liveborn 
infants and four stillborn fetuses, or 
10 per cent of the total fetal and 
neonatal mortality. Three additional 
examples of major congenital anom- 
alies were encountered in which the 


eause of death was not attributed to 


MAJOR CONGENITAL ANOMALIES 
LIVEBORN STILLBORN TOTAL 

2 2 ; 4 

2 2 

2 2 

1 1 

l 1 

1 1 

1 1 

1 1 

1 1 

1 l 

1 1 

1 1 

ll 6 17 


the anomaly. Inasmuch as all of 
these anomalies were of a lethal or 
potentially lethal character, the en- 
tire group of seventeen fetuses and 
infants will be considered as a whole 
(Table III). Nine of the fetuses and 
infants were females and eight were 
males; there were four white infants 
and thirteen Negro fetuses and in- 
fants. Six of the liveborn infants 
were full term and five were prema- 
ture; only one of the stillborn fetuses 
was full term. The duration of life 


of the liveborn infants varied from 2 
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minutes to 11 days; five lived longer 
than 48 hours. 

Maternal records were available 
for thirteen of the seventeen fetuses 
and infants. An excess of amniotic 
fluid was noted in four, and three 
mothers had received antisyphilitic 
therapy. An ante-partum diagnosis 
of the type of congenital anomaly was 
made in two cases (anencephaly and 
hydrocephalus). 

Many other congenital anomalies 
were noted in these seventeen fetuses 
and infants, including pulmonary 
hypoplasia (five additional examples), 
bilateral elubfoot (three), unilateral 
clubfoot (two), harelip and cleft 
palate (two), Meckel’s diverticulum 
(two), and one example each of the 
Arnold-Chiari malformation, con- 
genital absence of the appendix, con- 
genital absence of the gall bladder, 
superior vena cava, and the Bonnevie- 
annular pancreas, persistent left 
Ullrich syndrome. 

The four anencephalice fetuses and 
infants revealed certain rather con- 
stant gross and microscopic abnor- 
malities in addition to cranioschisis. 
Pulmonary hypoplasia was present in 
three of the four, the lungs of these 
anencephalic fetuses and _ infants 
weighing from 44 to 62 per cent of 
Adrenal hypoplasia was 
present in all four fetuses and in- 
fants, the combined weight of the 
adrenal glands varying from 0.5 to 
2.8 grams; in three of the four fetuses 
and infants the combined weight of 
the adrenals was less than 1.0 gram. 
The total adrenal weight thus varied 
from 11 to 52 per cent of normal. The 
small size of the adrenal glands in 
anencephalic fetuses and infants is 
the result of diminution in size of the 
so-calied fetal cortical zone. In nor- 


normal. 
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mal newborn infants this central zone 
comprises the bulk of the adrenal 
glands, adult adrenal cortical tissue 
and medullary tissue being rather 
poorly developed. In anencephalic 
fetuses and infants, however, there is 
diminution in the size of this fetal 
cortical zone with resultant decrease 
in the weight of the glands. Accord- 
ing to Angevine,* this is the result of 
prenatal atrophy, which in turn is 
probably secondary to some altera- 
tion of the hypophysis or of its re- 
lated structures, induced by impaired 
development of tissues at the base of 
the brain. 

Sections of the hypophysis were 
studied in only two of the four 
anencephalic fetuses and infants. The 
anterior lobe was present in both; in 
one there was apparent absence of 
the pars nervosa, and in the other 
the pars nervosa was recognizable. 
Angevine* was able to demonstrate 
the anterior lobe of the hypophysis 
in all of twenty anencephalic monsters 
examined; the pars intermedia was 
found in six and the pars nervosa in 
five. 

Hyperplasia of the choroid plexuses 
was present in three of the four 
fetuses and infants. Focal or diffuse 
inflammatory infiltrates were present 
in and about the meninges of the 
“brain” or spinal cord in three of the 
four fetuses and infants, with or 
without the presence of amniotic 
debris in their vicinity. In some a 
foreign body giant cell reaction was 
present about cornified epithelial 
cells in the leptomeninges. The 
thymus was enlarged in all four 
fetuses and infants, being from one 
and one-half to three times the normal 
weight. Histologically no abnormali- 
ties were noted in the thymus. 











a Alb nln 40s, Pod 


iN Wa 


- 
4 
q 
4 
| 
¥ 
k 
é 
q 
‘ 
) 








‘is 





the ee lt Sell eh Lots 


anv 


AREY AND DENT: 





There were two examples of internal 
hydrocephalus secondary to obstruc- 
tion of the aqueduct of Sylvius. In 
one of these, cerebrospinal fluid had 
apparently escaped from the ven- 
tricular cavity into the subdural 
space, creating an “external” hydro- 
cephalus in addition to the internal 
hydrocephalus; the point of rupture 
of the ventricular system was not 
demonstrated. Multiple sections 
(fifty-five) of the aqueduct of 
Sylvius in this case revealed severe 
stenosis of the iter but no point of com- 
It was felt that the 
stenosis of the aqueduct of Sylvius 
in this case was of sufficient severity 
to account for the 
However, it must be admitted that 
the degree of narrowing of the aque- 
duct of Sylvius necessary to produce 
hydrocephalus is not known, and econ- 
siderable variation in the size and 
shape of the aqueduct of Sylvius has 
noted in  nonhydrocephalie 
brains.’? Stenosis of the iter has been 
reported both with and without an 
associated hydrocephalus.* ** 

Multiple sections through the aque- 
duet of Sylvius in the second ease of 
internal hydrocephalus revealed the 
histologic pattern commonly deseribed 
as atresia of the aqueduct, i.e., 
seattered small ependymal-lined chan- 
nels and nests and cords of ependymal 
cells. Russell®* has studied serial sec- 
tions of such material and has been 
unable to demonstrate any point at 
which the lumen of the aqueduct has 
completely disappeared. She, there- 
fore, prefers to refer to the lesion as 
“forking” of the aqueduct, a term 
whieh she feels describes the morpho- 
logical abnormality of the aqueduct. 
The pattern assumed by the epen- 
dymal-lined channels in the present 


plete ocelusion. 


hydrocephalus. 


been 


, 
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ease conforms with that described by 
The fact that this fetus was 
humerous 


Russell. 
stillborn, suffered from 
other congenital anomalies, and re- 
vealed no evidence of old or recent 
inflammation in the central nervous 
system substantiates the view that 
such a lesion is the result of malde- 
velopment.*° 

In addition to the two examples 
of internal hydrocephalus there was 
one infant who lived 53 minutes and 
exhibited multiple congenital anoma- 
lies, including severe “external” 
hydrocephalus. The head was greatly 
the oeccipitobregmatie  cir- 
The brain 


enlarged, 
eumference being 41.0 em. 
occupied only a small part of the huge 
cranial cavity, the subdural space con- 
taining about 700 ¢.c. of bloody cere- 
brospinal fluid. The brain was hypo- 
plastie; the corpus callosum and sep- 
tum pellucidum were absent. The 
roof of the third ventricle, tectum of 
the midbrain, and the leptomeninges 
normally associated with these latter 
structures were not demonstrable. 
More detailed of the 
ventricular system was not per- 
formed, and choroid plexuses were not 
demonstrated. It was felt probable, 
however, that choroid plexus tissue 
was present and that the cerebro- 
spinal fluid elaborated was passed 
directly into the subdural space as a 
result of the defect in the roof of the 
third ventricle, the tectum of the mid- 
brain, and the associated lepto- 
meninges. Fraser and Dott*® have 
reported two examples of external 
hydrocephalus with congenital ab- 
sence of the quadrigeminal plate and 
peduncles ; 


examination 


the superior cerebellar 


since the posterior wall of the aque- 
duct of Sylvius was absent, cerebro- 








spinal fluid was poured directly into 
the “submeningeal” space. 

There were two premature infants 
living 2 and 5 hours, respectively, 
who had bilateral polycystic kidneys. 
The combined weight of the kidneys 
was two and one-half times the nor- 
mal weight in one infant, in the other 
the kidneys were hypoplastic, weigh- 
ing 49 per cent of normal. In each 
ease the renal parenchyma was largely 
replaced by innumerable thin-walled 
translucent cysts varying up to 0.6 
em. in diameter. Histologically the 
kidneys bore little or no resemblance 
to normal kidneys. There was a re- 
markable increase of connective tissue 
and only rare glomeruli were recog- 
nizable as such. Some of the larger 
cysts were apparently devoid of an 
epithelial lining; the smaller ones 
were lined by flattened or low cu- 
boidal epithelium. 

30th infants suffering from bi- 
lateral polycystic kidneys also ex- 
hibited 
lungs weighing 39 and 64 per cent 
One infant 
had bilateral talipes equinovarus, but 


pulmonary hypoplasia, the 


of normal, respectively. 


no other congenitial anomalies were 
encountered in these two infants. 
Various theories have been ad- 
vanced to explain the pathogenesis 
of polyeystic disease of the kidneys, 
but none is entirely satisfactory. The 
theory that failure of union of the 
ureteric bud with the metanephric 
blastema results in ecystie dilation of 
the derivatives of the latter is no 
longer generally accepted since it is 
now recognized that nephrons dif- 
ferentiate in the renal blastema only 
after induction by the ureteric bud. 
Kampmeier®™ ** has demonstrated that 
some of the earliest generations of 
nephrons normally undergo degenera- 
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tive changes and eystic transforma- 
tion, the cysts subsequently disappear- 
ing. Persistence and growth of these 
normally oceurring cysts might inter- 
fere with the normal development of 
neighboring tubules and result in 
polyeystic kidneys. Norris and Her- 
man*™** attribute the cysts to de- 
generation, dilation, and segmentation 
of uriniferous tubules and eollecting 
ducts, some of which, for a period of 
time at least, have developed normally. 
Moolton® favors the theory that poly- 
eystie disease of the kidneys and liver 
results from a defective action of 
embryonic organizers, with resultant 
overgrowth of renal tubules and bile 
ducts, i.e., the disease is a type of 
hamartiosis, comparable to tuberous 
sclerosis. Bunting?® also favors the 
theory that epithelial hyperplasia is 
responsible for the inereased size of 
the ducts. The cases of polyeystie 
disease of the kidney presented here 
add nothing to the pathogenesis of 
the disease. Gruenwald*’ has included 
a brief discussion of some of the 
theories of development of polycystic 
kidneys in an excellent review of the 
literature concerning mechanisms of 
abnormal development in many types 
of malformations. 
Certain additional 
encountered in these seventeen pa- 
tients should be briefly mentioned be- 
eause of their clinical significance. 
There was one example of the Arnold- 
Chiari malformation associated with 
a myelomeningocele. Briefly, the 
Arnold-Chiari malformation consists 
of downward displacement of the 
cerebellum and brain stem through 
the foramen magnum, the fourth 
ventricle being correspondingly 
elongated and its foramina of exit 
displaced into the spinal canal. This 


malformations 
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malformation is commonly present in 
association with a meningomyelocele. 
A communicating hydrocephalus may 
be produced by plugging of the fora- 
men magnum by the Arnold-Chiari 
malformation with resultant obstrue- 
tion to the reflux flow of cerebrospinal 
fluid from the caudally displaced 
foramina of exit of the fourth ventricle 
to the cerebral subarachnoid space.®* 
Recognition of the occurrence of this 
malformation is important to the 
neurosurgeon dealing with hydro- 
eephalus associated with a mayelo- 
meningocele.”! 

One example of the Bonnevie-Ull- 
rich syndrome was encountered in a 
male fetus exhibiting many additional 
major congenital anomalies. A second 
example of this syndrome was ob- 
served in a Negro female infant 5 
days old who died as a result of 
bronchopneumonia; the latter case is 
not included among the seventeen 
fetuses and infants tabulated above, 
since by itself the anomaly cannot be 
considered lethal. Rossi® in 1946 
described fourteen cases of this syn- 
drome, which is characterized by a 
number of malformations, ineluding 
webbing of the neck, axilla, elbows, 
and knees, lymphangiectatie edema, 
hypertelorism, epicanthus, high palatal 
arch, hypoplasia of the breasts, and 
infantilism. More recently he has 
deseribed two families in which this 
syndrome was hereditary.°? Because 
of the previous clinical and experi- 
mental observations of Ullrich™* and 
Bonnevie,”® Rossi assigned their names 
to this syndrome. 

A comparable syndrome in women 
has been described in the endoerino- 
logie literature.*? ®7 29% 121. This is 
characterized by congenitally hypo- 
plastic or aplastic ovaries, sexual in- 





fantilism, high urinary gonadotro- 
pins, and usually, by short stature; 
other findings may inelude webbing 
of the neck, eubitus valgus, and other 
congenital abnormalities. Because of 
the similarity of these syndromes, 
histologie sections of the ovaries of 
the female infant in this series were 
compared to normal ovaries of an in- 
fant of comparable age. The former 
revealed severe bilateral hypoplasia. 
It would appear, therefore, that those 
female infants suffering from the 
Bonnevie-Ullrich syndrome should be 
followed for the appearance of signs 
of sexual infantilism and that the syn- 
drome described in older patients 
may be merely a later expression of 
the Bonnevie-Ullrich syndrome.* 

Minor incidental congenital anoma- 
lies were frequently encountered in 
fetuses and infants who did not ex- 
hibit major lethal anomalies. A list 
of some of the minor (nonlethal) 
anomalies encountered in the entire 
series of 132 fetuses and infants is 
ineluded in Table IV. 

An anomalous right subelavian 
artery, arising from the aorta distal 
to the origin of the left subclavian 
artery and coursing obliquely up- 
ward and to the right behind the 
esophagus, was observed in four 
fetuses and infants, only one of whom 
exhibited major anomalies. Such an 
anomalous right subclavian artery, 
which represents a defect in the ab- 
sorption of the primitive right aortic 
arch,?” was reported by Goldbloom*® 
as occurring four times in a series of 
225 dissections. This is one of the 

*The relationship of Turner’s syndrome to 
the Bonnevie-Ullrich syndrome has been dis- 
cussed previously by Ullrich (Am. J. Hum. 
Genet. 1: 179, 1949) ; his publication was over- 
looked during the preparation of this paper. 
More recently this relationship has been dis- 


cussed by Haney, Seckel, Hepner, and Potter 
(J. Peprat. 40: 651, 1952). 
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commonest anomalies of the aortie 
Although 
matic, such an anomalous vessel may 
This 


arch.** usually asympto- 
give rise to dysphagia lusoria. 
may be successfully treated by liga- 
tion of the anomalous vessel. 

One example of a lower accessory 
lung was noted in a stillborn fetus 
who died as a result of fetal anoxia; 
no other significant congenital anoma- 
lies were observed in this fetus. The 
lower accessory lung, which measured 
5.0 x 4.0 x 
leaf of the diaphragm and projected 
into the left pleural cavity and into 


3.5 em. arose in the left 


the retroperitoneal tissue. It was not 


MINOR (NONLETHAL) CONGI 
NEWBORN 


TABLE LV. 


Duplication of renal pelvis and/or ureter 


Aberrant gastric mucosa in esophagus 
Aberrant adrenal tissue 
Aberrant right subelavian artery 
Bonnevie-Ullrich syndrome 
Meckel’s diverticulum 
Thyroglossal duct cyst 

Branchial evst 

Horseshoe kidney 

Annular pancreas 

Absence of appendix 

Absence of gall bladder 


Lower aecessory lung 


connected to the trachea, bronehi, 
lungs, or esophagus, and its arterial 
blood from a 


braneh of the aorta 


supply was derived 
immedi 
ately [Listo- 


logically it consisted of multiple cystic 


arising 
above the celiae axis. 
spaces containing desquamated colum- 
nar epithelium and smaller numbers 
of structures suggesting alveoli. 
Seattered bronchi containing plaques 
of cartilage and bundles of smooth 
muscle in their walls were also present. 
A more detailed description of this 
lower accessory lung is included as an 
addendum to a reported case of the 
removal of a 


sueeessful surgical 


lower accessory lung. : 


OF PEDIATRICS 


Summary.—Lethal or potentially 
lethal 


were encountered in seventeen fetuses 


major congenital anomalies 
death was 


Over 


and infants; in fourteen 
attributed to these anomalies. 
50 per cent of those fetuses and in- 
fants whose deaths were attributed to 
exhibited 
Minor congenital 
present in the 


congenital anomalies more 
than one anomaly. 
anomalies were often 
absence of any major anomaly. Many 
of the minor anomalies are only of 
academic Others, 
anomalies of the renal pelvis or ureter, 


interest. such as 


hypoplasia of the ovaries, lower acces- 
sory lung, and an anomalous course of 


NITAL ANOMALIES IN 132 FETUSES AND 
INFANTS 


6 
spermatic cord, epididymus, broad ligament) 5 
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the right subelavian artery, may as- 
sume clinical significance later in life. 


INTRAVENTRICULAR HEMORRHAGE 


Intraventricular hemorrhage was 
responsible for the death of eleven 
infants. All were liveborn premature 
infants. Their duration of life varied 
from 1 


12 minutes, the average duration of 


hour 4 minutes to 37 hours 
life being 13 hours 52 minutes; only 
than 24 
Their weights at the time of 
autopsy from 500 to 1,340 
grams, the average weight being 880 


three infants lived longer 
hours. 
varied 
three were 


Significant 


grams; all except 


viable premature infants. 


pre- 








anal 


ra 


as ARs a cae 


nod htt: 


ee te a er 


% 
lieth sib, dai 


ibe 


ba 








AREY AND DENT: CAUSES OF FETAL AND NEONATAL DEATH 21 


amounts of intraventricular hemor- 
rhage were present in an additional 
five liveborn infants, three of whom 
In these latter five 
infants the intraventricular hemor- 


were premature. 


rhage was thought to represent a 
contributory rather than a primary 
cause of death. 

The clinical appearance of a patient 
suffering from an _ intraventricular 
hemorrhage may be almost indis- 
tinguishable from that of an infant 
with an intrapulmonary hyaline mem- 
brane, and at times these two condi- 
tions may be associated with one an- 
other. Evidences of respiratory diffi- 
culty with cyanosis, gasping respira- 
tory movements, and costal retraction 
frequently dominate the clinical piec- 
ture. These may be manifest at the 
time of birth or may be delayed for 
a variable period of time after de- 
Although bloody or xantho- 
chromie cerebrospinal fluid will usually 
be present, it must be remembered 
that small and apparently insignifi- 
cant hemorrhages into the subarach- 


livery. 


noid space are common in newborn 
infants, and also may cause xantho- 
chromie cerebrospinal fluid. 
Adequate examination of the con- 
tents of the cranial cavity of the new- 
born infant cannot be performed by 
the methods commonly employed for 
adults. We have consistently em- 
ployed the modification of the Beneke 
and Holland technique described by 
Farber,*? in which the parietal bones 
and their adjoining dura mater are 
reflected laterally as flaps, following 
incisions along the coronal and lamb- 
doidal sutures and along either side 
of the sagittal suture. The falx cere- 
bri and tentorium cerebelli are 
examined for the presence of tears. 
Incisions are then made in both leaves 








of the tentorium cerebelli exposing 
the cerebellar hemispheres. The 
cranial nerves are severed and the 
medulla or upper cervical spinal cord 
is severed as far down the foramen 
magnum as possible, allowing re- 
moval of the entire brain intact. 
Great care must be taken in the 
handling and removal of the brain of 
the premature infant, since it is very 
readily torn by the slightest manipu- 
lation. At times its removal is en- 
haneed by earrying out the procedure 
under water, the buoyancy of the 
water aiding in the prevention of 
tears brought about by the weight 
of the brain itself. 

The presence of an intraventricular 
hemorrhage can often be correctly 
predicted when large amounts of 
blood are present in the cisterna 
magna and extend anteriorly into the 
interpeduncular cistern (Fig. 3). 
Sectioning of the brain should not 
be performed in the fresh state but 
should be delayed until the brain 
has been adequately fixed for a 
period of several days in 10 per cent 
formalin. It seems probable that 
many intraventricular hemorrhages 
may be overlooked by sectioning the 
brain in the fresh state, as fluid blood 
escaping from the ventricular cavities 
may be erroneously interpreted as 
escaping from the cut ends of severed 
vessels. Moreover, an accurate esti- 
mate of the amount of intraventricu- 
lar hemorrhage is often impossible, 
because of the admixture of cerebro- 
spinal fluid and blood derived from 
engorged vessels in the choroid 
plexuses or in the substance of the 
If the brain is allowed to fix 
prior to sectioning, the blood within 
the ventricles clots, so that both the 
presence and amount of intraventricu- 


brain. 
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lar hemorrhage are more readily 


determined. 

The extent of the intraventricular 
hemorrhage varied in different pa- 
tients in this series. In some infants 
almost the entire ventricular system 
was filled with clotted blood; in others 
the clots were confined to the pos- 
terior horns of the lateral ventricles 
and the fourth ventricle. 
of the bleeding could not always be 


The source 


OF PEDIATRICS 


about the terminal vein between the 
eaudate nucleus and the thalamus, 
although they were also encountered 
in other sites. Histologically the 
hemorrhages in the 


subependymal 
stria terminalis thalami were seen to 
be located within cellular accumula- 
tions composed of small dark nuclei 
(Fig. 5), variously referred to as 
medulloblasts'** or 
differentiated 


simply as un- 
neuroectodermal  ele- 





Fig. 3.—Base of the brain of a previable 
intraventricular hemorrhage. 
optic chiasma. 
demonstrated. In some infants the 
hemorrhage appeared to have arisen 
engorged vessels of the 
choroid plexuses. More frequently, 
however, the intraventricular hemor- 


from the 


rhage appeared to be the result of 
rupture of one or more subependymal 
into the ventricular 
These subependymal 
located 


hemorrhages 
eavity (Fig. 4). 
were 


hemorrhages usually 





premature infant who died as a result of an 
Blood present in the cisterna magna extends anteriorly to the 


These cellular aggregates 
are normally present in the stria 
terminalis thaiami of newborn in- 
ants and are especially prominent in 
premature infants. They represent 
a normal developmental process and 
should not be interpreted as inflamma- 
tory lesions. 
Subependymal 
occasionally encountered about the 


ments.?”" 


hemorrhages were 
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Fig. 4.—Coronal section of the brain of a premature infant illustrating bilateral subependy- 
mal hemorrhages and an intraventricular hemorrhage. The hemorrhage in the lateral ventricles 
extends through the foramina of Monro into the third ventricle. The floor of the lateral ven- 
tricle is indicated by the arrow. 


~ 





Fig. 5.—Section of the brain from a premature infant weighing 1,625 grams. The section 
illustrates the accumulation of “medulloblasts” in the stria terminalis. A small subependymal 
hemorrhage is present on the left. (x 20.) 
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in- 


and it 


the absence of 


hemorrhage, 


terminal vein in 
traventricular 
seems probable that such hemorrhages 
The 
demonstration of old blood pigment in 
the of older 


infants dying of other causes would 


per se are relatively innocuous. 


stria terminalis thalami 


tend to support this view. Moreover, 
the latent 
between the time of delivery and 
to 
hemorrhage may be 
the fact that the 
hemorrhage is located 


oceur 
the 
an 


period which may 


onset of symptoms referable 
intraventricular 
dependent upon 
subependymal 
in a “silent” area, signs and symptoms 
occurring only after rupture of the 
subependymal hemorrhage into the 
lateral ventricle. 

Although there is no unanimity of 
opinion as to whether intraventricular 
hemorrhages are traumatic or as- 
phyxial in origin, it seems probable 
that both factors may play a part in 
their development. No 
traumatic delivery in the form of tears 


of the dural septa was encountered in 


evidence of 


these patients dying as a result of in- 
traventricular hemorrhage, and ma- 
ternal records did not suggest a trau- 
matie delivery in the majority of 
All of the deliveries of 
in this were 
There were nine vertex 
the 
presentation of one infant was not 


these infants. 
the 
spontaneous. 


patients series 


presentations and one breech; 
The duration of labor was 
recorded ten and 


from 2 hours 13 minutes to 20 hours 


recorded. 
for cases varied 
30 minutes; the average duration of 
labor was 12 hours 20 minutes. In 
spite of the absence of 
traumatie deliveries, it must be re- 
membered that the premature infant 
is more susceptible to any form of 
trauma than is the full-term infant 


and that a delivery which might be 


apparent 
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relatively nontraumatie to the full- 
term infant definitely 
deleterious to the premature infant. 
The softness and elasticity of the 
cranial bones of the premature favor 
exaggerated change in the configura- 
tion of the skull.*® This in turn may 
cause alterations in the intracranial 
circulation of blood as a result of 
distortion and partial compression of 
venous sinuses.*® For example, mold- 
ing of the head may result in angula- 
tion of the great vein of Galen as it 
enters the straight sinus®’ with re- 
sultant rupture of its tributaries, i.e., 
the choroidal veins or terminal veins. 

The fact that anoxia may play a 
part in the pathogenesis of intra- 
ventricular hemorrhage hardly can 
be doubted, since the engorged vessels 
of fetuses and infants suffering from 
anoxia certainly are more likely to 
rupture than are the less distended 
vessels of normal fetuses and infants. 
In the present series maternal his- 
tories indicating the loss of signifi- 
eant amounts of blood prior to de- 


might be 


livery were recorded for four of the 


eleven infants. Such bleeding not 
only may have caused considerable 
fetal anoxia but may have played an 
important role in the premature de- 
livery of these infants, since uterine 
bleeding during pregnancy is known 
to be accompanied by a decided in- 
crease in the incidence of prematu- 
rity."® 

An additional factor which may 
play a role in the pathogenesis of 
intraventricular hemorrhage has been 
emphasized by Schwartz.’ Follow- 
ing rupture of the fetal membranes 
the presenting part of the fetus is 
exposed to atmospheric pressure, 
whereas the remainder of the fetal 
body is subjected to the intrauterine 
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pressure. The effect is, therefore, 
that of a negative pressure or “suc- 
tion effect’*® on the presenting part 
brought about by the elevated in- 
trauterine pressure. This “suction 
effect” brings about a flow of blood 
from the region of greater pressure 
to the region of lesser pressure, e.g., 
in the case of a cephalic presentation, 
a flow of blood to the vessels of the 
head with resultant engorgement of 
cranial vessels. With prolonged ele- 
vations of intrauterine pressure or 
undue delay in the birth of the 
shoulders following delivery of the 
head,'® this mechanism may play an 
important part in the production of 
venous engorgement in the brain and 
subsequent rupture of vessels with 
resultant intraventricular hemor- 
rhage. 

In spite of the disparity of opinion 
concerning the relative importance of 
trauma, anoxia, and the “suction 
effect” in the pathogenesis of intra- 
ventricular hemorrhage there is 
general agreement as to the im- 
portance of prematurity in relation to 
such hemorrhages. Intraventricular 
hemorrhage is seen far more fre- 
quently, in fact almost entirely in 
premature infants.’7 ** * Hemsath®® 
and Dunham have pointed out that 
intraventricular hemorrhage, in con- 
trast to subdural hemorrhage, is 
essentially a lesion of premature in- 
fants. In the present series the aver- 
age weight of the infants dying as a 
result of intraventricular hemorrhage 
was only 880 grams; the largest in- 
fant in this group weighed 1,340 


grams. Intraventricular hemorrhage 


(This article will be concluded in the 
the entire article will be published then.) 


was the leading cause of death in the 
previable premature liveborn infants, 
accounting for eight of the twenty- 
eight deaths in this group. The role 
played by prematurity in the develop- 
ment of intraventricular hemorrhage 
is probably dependent upon a number 
of factors, including softness of the 
skull and brain, an inereased inci- 
dence of anoxia, deficient develop- 
ment of elastic fibers in the vaseular 
system,'*’ and sapillary 
fragility. 


increased 


Summary.—lIntraventrieular hemor- 
rhage was responsible for the deaths 
of eleven liveborn premature infants; 
it was the single leading cause of 
death of previable premature live- 
born infants. 

The source of the bleeding was not 
always demonstrable. In some _ in- 
fants the hemorrhage appeared to 
arise from the engorged vessels of 
the choroid plexuses; more frequently 
it appeared to result from the 
rupture of one or more subependymal 
hemorrhages into the _ ventricular 
savity. The stria terminalis thalami 
was a frequent site of such subependy- 
mal hemorrhages. 

It seems probable that intra- 
ventricular hemorrhages cannot be 
attributed to any single cause but 
that anoxia, trauma, and the _ so- 
called “suction effect” all play a role 
in their pathogenesis. Prematurity, 
however, is the one feature common 
to the vast majority of intraventricu- 
lar hemorrhages and is certainly the 
most important factor predisposing 
to the development of this lesion. 
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THE RATE OF GROWTH IN PROGERIA 


Witu A Report or Two CAsEs 


JEAN V. Cooke, M.D. 
Sr. Louis, Mo. 


ROGERIA is a rare and peculiar 

combination of dwarfism and pre- 
mature senility of unknown etiology. 
With the first ease observed by Hutch- 
inson in 1886 and later studied by 
Gilford, there have been twenty such 
persons with the typical classical pic- 
ture of this condition reported. In 
the present paper are added observa- 
tions on two additional children with 
this syndrome who were followed until 
death at 13 and 8 years, respectively. 
In addition, the growth and weight 
from all data available in subjects 
with progeria have been tabulated and 
charted with relation to normal sub- 
jects. 

All eases of typical progeria have 
been so similar that a constant stand- 
ard pattern of the physical findings 
and progress can be drawn and the 
important features readily summa- 
rized. The child is normal at birth 
although the tendency is for the birth 
weight to be less than 2,500 grams (5.5 
pounds). Growth and development 
appear normal during the first year of 
life with progress somewhat below 
average. Talking and walking are not 
delayed. . Early in the second year 
much of the scalp hair is lost and re- 
placed by a seanty downy fuzz. The 
eyebrows are also lost, and often the 
eyelashes are scanty. Weight remains 
almost stationary at the one-year level 
and inereases only slightly during the 

From the Department of Pediatrics, Wash- 


ington University School of Medicine, and the 
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first decade, although there is a very 
slow inerease in height which may even- 
tually reach that of a normal 3-year- 
old child during this time. The food 
intake remains low. Mental develop- 
ment continues at a normal level al- 
though the head circumference is often 
from 2 to 4 em. less than average for 
the age. 

The appearance in early childhood is 
characteristic and striking. Because of 
the short stature there is an illusion of 
a large head which is accentuated by 
the lack of hair except for a fine downy 
growth and prominent sealp veins. The 
eyes are normal but often seem large 
in relation to the face which is thin 
and somewhat drawn out because of 
the decreased size of the facial bones. 
An atrophic mandible with receding 
chin often gives the nose a beaklike 
appearance. The ears are small and 
always without lobules. Subcutaneous 
fat shows a progressive decrease so 
that later it appears entirely lacking, 
and the musculature is poorly devel- 
oped. Within a few years, the small 
joints of the fingers become thickened 
with limitation of extension, and this 
is often true also of the spine, the 
elbows, and knees, so that the stand- 
ing posture is somewhat stooped with 
knees slightly bent. The skin is thin, 
smooth, and atrophic, and areas of 
yellowish brown pigmentation are 
common. The nails of the fingers and 
toes are atrophic, thin, and brittle. 

General physical and neurological 
examination is usually negative with 
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laboratory findings within normal 
limits, and mental tests show superior 
intelligence. The peripheral arteries 
are firm and easily palpable, but no 
constant cardiac abnormalities are 
noted. Roentgenologic studies show 
normal or only slightly retarded epi- 
physeal calcification, and the only con- 
stant structural abnormality in addi- 
tion to the small mandibles is bilateral 
coxae valgae with femoral neck in 
almost a straight line with the shaft. 

In the second decade if the child 
survives, the abnormal physical charac- 
teristics are accentuated, and only 
minimal further growth occurs. The 
voice remains childish and high 
pitched. The gnomelike, grotesque ap- 
pearance with prominent eyes, almost 
complete general lack of hair, beaklike 
nose, absence of subcutaneous fat, 
wrinkled thin skin, gnarled fingers, 
stooped posture, and prominent ar- 
thritic knees is the picture of advanced 
senility. 

The terminal stage may develop as 
early as 7 years or in the second decade, 
and one subject has lived to the age 
of 26. It is characterized by manifesta- 
tions of arteriosclerotic disease espe- 
cially of the coronary vessels. After a 
short period of dyspnea and severe 
precordial pain with the appearance of 
electrocardiographie changes of myo- 
carditis and myocardial infarction, 
death oceurs suddenly. 

Summaries of the two children with 
typical progeria follow. 


CASE REPORTS 


Case 1.—Jean P., a white girl born 
March 24, 1924, and living on a farm 
in southern Illinois, was first seen at 
the age of 6 years in April, 1930, be- 
eause of failure to grow. The father 
was 33 and the mother 30 years of 
age, and there was one 5-year-old 





healthy normal sister. Birth had been 
at full term and spontaneous, and the 
birth weight was 2,270 grams (5 
pounds). Artificial feeding from birth 
appeared adequate, and cod-liver oil 
and orange juice were given regularly. 
At one year of age, she weighed 8.2 
kilograms (18 pounds), and a photo- 
graph taken at this time shows no 
abnormality. At 2 years she weighed 
9,500 grams (21 pounds). During the 





Fig. 1.—Case 1. Six-year-old girl. 

second year she ceased growing, al- 
though apparently healthy, and all of 
her hair fell out and had never grown 
in again. Whooping cough at age 3 
had been the only illness. The diet 
had been adequate and well balanced, 
but the child was thought to have a 
‘‘poor appetite’? because only small 
amounts of foods were taken although 
milk intake was good. She was men- 
tally alert and of good disposition. She 
had grown very slowly since her first 
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year, and her weight was 10.9 kilo- 
grams (24 pounds) at 6 vears. 
Examination showed a moderately 
well-nourished and _ well-proportioned 
but dwarfed child 96 centimeters (38.5 
inches) in height (Fig. 1). She was 
bright, intelligent, and cooperative, 
and her general behavior and reactions 
appeared to be normal for a 6-year-old 
girl. The sealp was bare of hair ex- 
cept for a fine downy growth, and the 
veins of the scalp were easily visible 
and somewhat prominent. The skull 
appeared large, but the cireumference 
was only 50 centimeters (20 inches), 


scanty. At the back of the neck and 
in some areas of the trunk and extrem- 
ities there was a mottled brownish dis- 
coloration. The nails were brittle, 
atrophie, and curved. 

The lungs were negative, but the 
heart was slightly enlarged to pereus- 
sion, and a systolic murmur was heard 
at the apex. The sounds were of good 
quality; the rate was 88, and the sys- 
tolic blood pressure was 90. The abdo- 
men was moderately full, and the um- 
bilicus was flattened without the usual 
depression. No masses were felt. 
Urine was normal. Blood showed 4.,- 





‘ 
Case 


the hydrocephalic illusion being due to 
a prominent brow and a relatively 
dwarfed lower face. The chin was 
small and retracted with a fullness of 
the submandibular region, suggesting 
a double chin. All the deciduous teeth 
had erupted and were in good condi- 
tion, although there was some maloc- 
clusion because of the somewhat im- 
perfectly developed mandible which 


caused a crowding of the lower teeth. 
The ears were without lobules and pro- 
truded. The skin appeared thin, shiny, 
and atrophie, and subeutaneous fat was 


1. 


Coxae valgae. 


300,000 erythrocytes and 8,300 leuko- 
eytes with 72 per cent polymorpho- 
nuclears. Wassermann was negative. 
Intradermal tuberculin was negative. 
Blood calcium was 13.1 mg. per cent, 
phosphorus 3.1 mg., and nonprotein 
nitrogen 25 mg. per cent. 
Roentgenograms showed a_ skull 
large in proportion to the face with the 
bones thin and the suture lines prom- 
inent. The sella was within normal 
limits, and the usual convolutional im- 
pressions were not visualized. There 
was a slight general enlargement of 
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the eardiae shadow and a considerable 
increase in width of the supereardiac 
mediastinal shadow. The lungs were 
negative. Films of the skeleton showed 
all the bones to be small and the cortex 
relatively thin with the cancellous 
structure distinct, fine, and delicate. 
The femoral head and acetabulum 
showed no changes, but the femoral 
neck showed no angulation, and the 
bone extended in a straight line down- 
ward from the head (coxae valgac) 
(Fig. 2). 

Course—At home she was given 
tablets of an anterior pituitary extract 
daily for a period of almost two years. 
She remained well, was very active, 
and was not fatigued by strenuous 
play. She attended school where she 
did well, was interested in her books 
and outdoor activities, and advanced 
to the second grade. She was read- 
mitted on July 8, 1932, at 8 years of 
age. She then weighed 11.2 kilograms 
(2434 pounds) and was 100 centimeters 
(40 inches) in height, a gain of less 
than a pound in weight and only 14% 
inches in height in two years. In 
general appearance, she was much the 
same as two years previously except 
that the skin appeared thinner, shiny, 
and atrophic; there was even less sub- 
cutaneous fat, and the muscles were 
more prominent (Fig. 3). She was 
alert, interested, and not sensitive 
about her condition. Physical examina- 
tion, laboratory tests, and complete 
x-ray studies showed no change from 
the previous admission. All the carpal 
bones were well developed. 

A glucose tolerance test showed a 
rise from 96 to 159 mg. per cent in one 
hour, to 240 in two hours, and returned 
to 85 at the end of three hours. Basal 
metabolism studies were made on suc- 
cessive days. Using Talbot’s stand- 
ards for children and calculated on the 
basis of height, the results were +4 per 
cent and +11 per cent on one day and 
+4 per cent and +9 per cent on another 
day. This is probably within normal 
limits. When ealeulated on the basis 
of weight, the figures were +38 per cent 
and +47 per cent on one day and +38 
per cent and +44 per cent on the second 





day. Interpreting these latter results 
as related to a child with approxi- 
mately normal muscular development 
for weight and with little or no sub- 
cutaneous fat, the figure of +42 per 
cent (average) does not necessarily 
indicate an increased metabolic rate. 
One must consider that the proportion 
of active metabolic tissue (muscle) is 
relatively greater in this child than in 
a normal child in whom a considerable 
pad of inactive adipose tissue is pres- 
ent. 


Aged 8 years. 


Fig. 3.—Case 1. 


She was started on intramuscular 
injections of an extract of whole pitui- 
tary gland prepared by Dr. Walter 
Siebert of the Department of Pathol- 
ogy, Washington University. These 
were given daily at first and continued 
for a considerable period. In all she 
received over 100 injections from July, 
1932, to February, 1933. These pro- 
duced considerable local discomfort, 














and since no apparent effect was pro- 
duced, they were discontinued. Dr. 
Walter H. Allyn of Waverly, Lll., who 
originally referred the child for study, 
states that she continued in school until 
October, 1936, and that she was very 
active physically and led her class in 
school work. In October, 1936, she fell 
and dislocated her left hip. There was 
some difficulty in maintaining the bone 
in the socket, and this may have been 
related to the anatomical abnormality 
(coxae valgae) constantly observed in 
children with progeria, in which the 
neck of the femur is in a straight line 
with the shaft. The bone was again 
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superficial veins, ete.—became more 
striking (Fig. 4). At the time of death 
at age 13 years 4 months, she was 110 
centimeters (44 inches) tall and 
weighed 13.2 kilograms (29 pounds). 


Case 2.—Paul B., a Negro from St. 
Louis, born in April, 1939, was first 
seen at 4 years 9 months of age in 
December, 1943, because of failure to 
grow. He was the youngest of ten 
children who were normal and in good 
health, as were the parents. Delivery 
was normal at term with the weight 
3,400 grams (7.5 pounds) at birth, 
3,860 grams (8.5 pounds) at 6 weeks, 





Fig. 4.——-Case 1. 


dislocated in January, 1937, after 
which she was confined to bed most of 
the time until her death on July 23, 
1937, which came after two days of 
severe pain in the cardiac area. Dur- 
ing the last months of her life, she 
suffered from dyspnea and also had 
attacks of precordial pain which were 
at times sufficiently severe to awaken 
her at night. Her mind remained alert 
and active, but the external signs of 
senility—pinched nose, wrinkled skin, 
loss of subcutaneous fat, prominent 





Aged 13 years. 


and 4,320 grams (9.5 pounds) at 12 
weeks, the last visit to our eclinie dur- 
ing infancy. He grew slowly and 
thrived until one year when he began 
to walk alone and was able to say a few 
words. After this, although his diet 
was well balanced he grew very slowly 
and was able to take only small 
amounts of food. During his second 
year he lost most of his hair. His 
mental development was apparently 
normal, and he learned a number of 
songs and nursery rhymes, played 
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games with other children, and was 
alert and obedient. 

On examination at age 4 his weight 
was 9,800 grams (21.5 pounds), height 
81.2 centimeters (32.5 inches), and he 
was well proportioned, alert, coopera- 
tive, and appeared mentally normal. 
The scalp was smooth and shiny with 
prominent veins and a scanty growth 
of fine short hair. There were no eye- 
brows, and the eyelashes were few and 
short. The nasal bones and mandible 
were poorly developed, and the ears 
small and without lobules. The head 


joints swollen. There was also a 
chronic arthritis of the knees and el- 
bows with partial flexion and limita- 
tion of extension. 

Physical ex amination otherwise 
showed little abnormality. Pharynx, 
heart, lungs, and abdomen were nega- 
tive; an electrocardiogram and elec- 
troencephalogram were within normal 
limits; blood showed no anemia and a 
normal differential count, blood pres- 
sure 120 systolic and 60 diastolic, and 
intelligence tests gave an I.Q. of 107. 
X-ray studies showed some delay in 





Fig. 5. 





circumference was 47.5 centimeters (19 
inches), and the fontanels were closed. 
Eyes were normal and eye grounds 
negative. All deciduous teeth had 
erupted. The subcutaneous fat was 
scanty, and the skin appeared thin and 
atrophie especially on the dorsal sur- 
faces of the hands. The anterior abdom- 
inal skin was somewhat roughened 
and showed an irregular moderately 
diffuse macular brownish pigmentation. 
The nails of both fingers and toes were 
poorly formed and brittle. The small 
joints of the fingers had some limita- 
tion of motion and the interphalangeal 


Case 2. Aged 8 


years. Coxae valgae. 


carpal ossification since only two ear- 
pal centers and the lower radial epi- 
physis were calcified at age 5 years. 
The terminal phalanges of the fingers 
and toes were atrophic, and there was 
bilateral coxae valgae with no angula- 
tion of the femoral neck (Fig. 5). <A 
preliminary report was published by 
Dr. A. S. Sehwartz and myself at this 
time. 

The patient was followed for some- 
what more than three years until his 
death at the age of 8 years 4 months. 
During most of this time he continued 
in good health with normal behavior, 














THE JOURNAL 
but his food intake was small in spite 
of adequate vitamin supplements. For 
a period of four months he was given 
one-half grain of thyroid daily with- 
out apparent effect on his growth. He 
was also given an active anterior lobe 
pituitary extract (Preloban Niphanoid 

Winthrop in doses of 2 e.e. (75 rat 
units) intramuscularly twice weekly 
for a period of two months with no 
apparent effect. He continued in 
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pounds), height 89 centimeters (35.75 
inches); and at 8 years 2 months, 
weight was 10,700 grams (23.5 
pounds), height 91 centimeters (36.5 
inches). The head circumference had 
increased only 0.5 inch to 48.75 centi- 
meters (19.5 inches) at 8 years of age. 

The photographs show his appear- 
anee at 8 years of age. In Fig. 6 are 
seen the small face and bent arthritic 
knees, while Fig. 7 shows his stature 





Fig. 6. 


Fig. 6 Case 2 Aged 8 years 


Fig. 7 Case 2 


school, did well and was promoted to 
the second grade. At the age of 8 
years his permanent upper central in- 
cisors erupted. 

There was litle change in his ap- 
pearance, and his growth continued 
minimal. At 614 vears his weight was 
10,000 grams (22 pounds), height 86 
centimeters (34.5 inches); at 7% 


years, weight was 10,400 grams (23 





Aged 8 years as compared with normal boy of 2% years. 


as compared with a 2!4-yvear-old nor- 


mal ehild. 

During the latter part of his seventh 
year, he occasionally complained of 
transient chest pain, but when ex- 
amined at 7 years 6 months of age no 
eardiae abnormality could be detected; 
the blood pressure was 110/70, and an 
electrocardiogram taken showed no 
abnormality. During the following 
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months attacks of precordial pain last- 
ing several minutes oceurred with in- 
ereasing frequency. Some of these 
were so severe as to make him ery 
hysterically. At age 8 years 2 months 
he was admitted to the St. Louis Chil- 











stricted, and he was given papaverine 
gr. 14 three times daily. The attacks 
of precordial pain inereased in fre- 
quency, however, and he died sudden- 
ly at age 8 years 4 months during ¢ 
severe attack. 


TABLE I 
: ~ — a a eo re . | AGE 
| BIRTH AT 
YEAR HEIGHT WEIGHT WEIGHT| DEATH 
CASE OBSERVER REPORTED | SEX | AGE (CM.) | (KG.) (GM.) | (¥R.) 
l. Hutchinson 1886 M 3 
Gilford 14 107.2 
15 109.6 17.2 17 
2. Gilford 1904 M 14 104.0 16.3 
18 113.0 18* 
3. Variot and Pironneau 1910 F 15 102.0 11.6 
4. Keith 1913 M 18 113.0 2,750 
5. Schippers 1916 M 4 84.0 11.3 
Manschot 1950 5 88.0 11.9 
26 115.0 15.5 26* 
6. Orrico 1918 M 19 113.0 15.4 
Orrico and Strada 1927 21* 
7. Nasso 1925 F 4 83.0 
8. Curtin and Kotzen 1929 F 7 96.0 11.7 3,500 9 
9, Strunz 1929 F 2 70.0 6.4 
3 77.0 7.5 
4 84.0 8.7 
6 90.0 9.4 
10. Schiff 193 F 6 2,500 
11. Exchaquet 1935 F 14 113.0 12.9 
17 108.0 15.0 
12. Broe and associates 1935 M 11 110.0 14.0 2,000 
13. -apek and Hadlik 1938 F 8 99.0 11.2 
14. Mitchell and Goltman 1940 F 10 105.0 12.7 3,855 
15. Zeder 1940 M 5 83.0 7.6 2,000 
16. Schondel 1942 F 5 93.0 10.9 1,750 
17. Schondel 1943 M 7 102.0 15.3 2,250 
18. Talbot and associates 1945 M 1 7.4 2,340 74* 
6 94.7 10.9 
19, Moehlig 1946 M 5 96.5 12.0 1,366 
20. Thomson and Forfar 1950 M 4 88.9 9.0 2,380 
21. Cooke 1952 F 1 8.2 2,300 
2 9.5 
6 96.0 11.0 
8 100.0 11.0 
13 110.0 13.2 13 
22. Schwartz and Cooke 1945 4 81.2 9.8 3,400 
Cooke 1952 6 86.0 10.0 
7 89.0 10.4 
S 91.0 10.7 8 


* Necropsy. 





dren’s Hospital for several days’ ob- 
servation. At that time, the attacks of 
severe precordial distress could be pre- 
cipitated by mild anoxia, and an elee- 
trocardiogram showed changes which 
were interpreted as evidence of myo- 
cardial damage and suggestive of myo- 
cardial infarction. His activity was re- 





GROWTH AND DEVELOPMENT IN 
PROGERIA 


Including the two patients here de- 
scribed, there have been twenty-two 
eases of true typical progeria recorded 
in the literature. All growth data from 
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Graphic curve of growth in height in progeria as compared with normal. 4 

















Graphic curve of growth in weight in progeria as compared with normal. 
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these reports have been tabulated 

Table 1), and from them, graphs have 
been prepared of the growth in height 
(Fig. 8) and in weight (Fig. 9) of 
those with progeria as compared with 
the normal growth curve from the 
Harvard and lowa data on Americans 
in the first two decades. In the graphs 
each individual record is shown, and 
where records of two or more subjects 
are given at any age level, the curve 
represents the average. Although the 
number of observations available is 
limited, the growth curves show a 
rather striking, regular, slow progres- 
sion with only slight increase after the 
maximum is reached, and the variations 
are within relatively narrow limits. 
For example, after an almost normal 
increase during the first year, the 
weight becomes stabilized and, there- 
after, remains in the zone of a normal 
child in the second year with a maxi- 
mum at the normal three-year level. 
Similarly, the height increases slowly 
but regularly during the first decade 
to reach eventually the normal four- 
to five-year range which appears to be 
the maximum attainable. 

It is of some interest that in the 
preparation of the growth data, one 
ease reported by Thiers and Nathan 
showed a marked discrepancy in size 
from that of other patients with pro- 
geria. This report was a roentgeno- 
logie study of a 19-year-old boy con- 
sidered to be progeria with cleido- 
cranial dysostosis and has been ac- 
cepted by several observers as a true 
ease. However, his weight was 23.2 
kilograms (51 pounds) which is 7.8 
kilograms (17 pounds) more than ex- 
pected from the growth curve of the 
other eases, and the height was 131 
(52 inches) or 18 
taller than 


eentimeters 


centimeters (7 inches) 


the expected height. This discrepancy 
prompted a closer scrutiny of the orig- 
inal paper, and the description given 
proved to be too meager to establish 
the diagnosis, and, in addition, an x- 
ray of the femur showed no coxa valga, 
which is a constant finding in progeria. 
This case was consequently considered 
not to be an example of true progeria 
and was omitted from the tabulation. 

In the literature there are a number 
of cases like the foregoing reported 
as progeria which on analysis prove 
lacking in many features of the char- 
acteristic syndrome. These include pa- 
tients who are dwarfed from ateleiosis 
or other causes without evidence of any 
premature senile changes, or patients 
who prematurely show some evidence 
of senility without growth disturbance. 
Thomson and Forfar give references 
to twenty-two such reported cases, and 
they will not be again quoted here. 
They are so varied and different from 
true progeria that they do not deserve 
the name ‘‘ pseudoprogeria.’’ 


DISCUSSION 


Some features concerning the group 
of patients with progeria quoted in 
Table I are of interest and may be com- 
mented on briefly. Most authors have 
published one or more photographs of 
their patients, and their resemblance 
to each other is especially striking. 
The mother of one patient when shown 
a photograph of another patient said, 
‘‘Where did you get that picture of my 
child?’’ Sex appears to play no part 
in the process since twelve were males 
and ten females. Three patients (Cases 
5, 11, 21) have suffered from disloca- 
tion of the hip apparently related to 
the coxa valga, and reduction has been 
diffieult. In one (Case 11) this ex- 
plains the discrepancy in height which 











was 113 centimeters at 14 
and 108 


In most eases it has been stated that 


years 
centimeters at 17 years. 
the intelligence remained at a high 
level, and in two patients in whom 
specific tests were done the I.Q. was 
above 100. 

In two patients androgen (testos- 
terone) was given for long periods. 
Talbot’s patient (Case 18), a 6-year-old 
boy, gained 4.75 kilograms (10.5 
pounds) and grew 7.3 centimeters 
(3 inches) in one year with skeletal 
development reaching the fifteen-year 
level on this therapy, and Moehlig 
(Case 19) produced an inerease of 5 
kilograms (11 pounds) in weight and 
17.8 eentimeters (7 inches) in 
height in eight months of testosterone 
treatment. In neither instance was 
there any other change in the charac- 
teristic features of the condition. Tal- 
bot and his co-workers have carried 
out extensive metabolic studies on one 
patient (Case 18) and coneluded that 
although the calorie intake of food was 
adequate for the maintenance of weight 
and growth in a normal child, the pa- 
tient utilized an excessive amount of 
calories for energy and little or none 
for growth. 

The age at death has been reported 
in eight cases of which three were in 
the first decade, three in the second, 
and two in the third, the oldest being 
Necropsies have been per- 
formed in four (Cases 2, 5, 6, and 18), 
but the pathologie examinations have 
added little to what was already 
known. The most marked lesions were 
found in the cardiovascular system and 
especially in the coronary arteries. 
With the coronary sclerosis there was 
myocarditis and sometimes 
myoeardial infaretion, and although 
the aorta showed more extensive ath- 


26 years. 


ehronie 
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eroma most of the other larger and 


medium-sized arteries were arterio- 


sclerotic. In two cases cerebral infare- 
tion was found, and in another patient 
without necropsy hemiplegia was a 
terminal symptom. Senile changes in 
the skin and atrophy of subcutaneous 
fat were present. In one case (Case 
5) a decrease in the eosinophilic cells 
of the pituitary was noted. In this 
same subject apparently normal sper- 
matogenesis was found. 

Most writers have speculated about 
the etiology of progeria, and many 
have inclined to the belief that hypo- 
function of the hypophysis was likely. 
This view has apparently been based 
only on the known but poorly under- 
relationship of the pituitary 
growth hormone to body growth. The 
fact that no constant change in this 
gland has been found does not, of 
course, eliminate this possibility since 


stood 


dysfunction of an organ is not always 
associated with recognizable morpho- 
logie change. However, in addition to 
the growth retardation, the constant 
and early development of severe degen- 
erative and atrophic changes suggests 
other very fundamental serious dys- 
function since other forms of dwarfism 
attributed to the pituitary have not 
shown such changes. The hypothesis of 
pituitary hypofunction as related to 
progeria must be considered as purely 
speculative, and no reasonable explana- 
tion for the condition exists at the 
present time. One possible analogy to 
the arrest of growth which occurs at 
normal maturity might be suggested. 
Although the factors responsible for 
this are unknown, it is obvious that 
some growth-inhibiting influence de- 
velops or that the natural growth 
stimulus is exhausted at normal ma- 
turity. It is conceivable that these 
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same regulatory factors might function 
in early infaney because of some con- 
genital defect. The premature de- 
generative and senile changes of pro- 
geria are difficult to explain since the 
origin of such lesions late in the life of 
normal persons is unknown. The pos- 
sibility of eventual depletion or ex- 
haustion of the stimulus for normal 
growth activity might be considered, 
and the association of degenerative 
lesions may also be related to these 
factors. 


SUMMARY 

Two children with typical progeria 
were reported with a brief description 
of the salient clinical and pathological 
features of the condition and its prog- 
ress from all eases described in the 
literature. All available data from 
the twenty-two reported cases with re- 
gard to growth have been collected, 
tabulated, and reproduced as graphs. 
After only slight decreased rate of 
weight gain during the first year of 
life, the weight remains almost station- 
ary during the first decade and even- 
tually may reach that of the normal 
two- to three-year level during the sec- 
ond deeade. The height is slightly less 
retarded and gradually reaches a max- 
imum during the first decade to the 
normal level of four to five years. De- 
generative changes in the vascular sys- 
tem cause death from coronary disease 
or cerebral infarction in the first or 
second decades, although two patients 


have lived a few years longer. Al- 
though the etiology of progeria is un- 
known, the suggestion is made that the 
unknown factors which produce arrest 
of growth at normal maturity may be 
brought into play prematurely from 


some congenital defect. 
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STUDIES OF 17-HYDROXYCORTICOSTEROIDS IN CHILDREN 
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URING the past two decades the 
function of the adrenal cortex has 
extensively. The 
availability in the last few years of 


been investigated 
relatively pure adrenocorticotropin 
and certain adrenal cortical hormones 
and the demonstration of their efficacy 
in therapy of certain collagen diseases 
have provided the impetus for in- 
creasingly intensive investigation in 
this field. 
has arisen with respect to the influence 


Considerable controversy 


of disease states upon the functional 
status of the adrenal cortex and to the 
mechanisms by which pituitary and 
adrenal hormones exert their effects on 
bodily functions. 

The indirect measurement of adre- 
nal function, consisting principally of 
hematologic responses and urinary 
steroid excretion, has been supple- 
mented by recent developments in the 
field of adrenal physiology which allow 
more direct quantitation of adrenal 
hormones. Biologic assay techniques’: * 
of estimating blood levels of adrenal 
cortical hormones have been used but 
found unsatisfactory with regard to 
both quantitation and specificity. <Ac- 
tive steroids have been isolated from 
adrenal tissue,» and from blood by 
perfusion through the isolated adrenal 


gland.‘ It has been demonstrated that 
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the most abundant hormone in fresh 
adrenal tissue’ and in adrenal vein 
blood®? is 17-hydroxycorticosterone. 
The first satisfactory direct quantita- 
tive measurement of cireulating 17- 
hydroxyeorticosteroid blood levels was 
reported by Nelson and Samuels* who 
determined levels in a number of adult 
human subjects. As evaluated by 
paper chromatography’ the hormone 
measured appeared to be 17-hydroxy- 
corticosterone (compound F'), with no 
17-hydroxy-11-dehydrocorticosterone 
(compound E, cortisone) being pres- 
ent. 

The present study is concerned with 
blood levels of cireulating 17-hydroxy- 
corticosteroids in children. The sub- 
jects employed include children of 
various age groups with and without 
evident disease. 


MATERIALS AND METHODS 


Plasma levels of 17-hydroxycorticos- 
teroids were determined by a modifi- 
vation’® of the Nelson and Samuels 
method for whole blood.’ Included in 
this report are the results of 154 de- 
terminations made on seventy-one in- 
dividuals who ranged in age from 6 
months to 18 years. Of these chil- 
dren, twenty-six had no evidence of 
active disease and were considered as 
‘‘well-controls.’’ These children were 
seen for such reasons as minor con- 
genital anomalies, mental retardation, 
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and routine observation well after the 
subsidence of common infectious dis- 
eases. The remainder, those listed as 
sick children, were suffering with a 
variety of rheumatic, bacterial, viral, 
metabolic, and malignant illnesses. 
Blood samples of 30 ¢.c. volume were 
obtained by venepuncture. 
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from 9 months to 17 years. The mean 
value observed in this group of indi- 
viduals was 10.0 + 1.67 ng per 100 e.c. 
of plasma. The range of values was 
from 0 to 26.8 ug per 100 c.c. of plasma. 

The 17-hydroxycorticosteroid plasma 
levels were determined on a group of 
twenty-seven patients suffering with 











TABLE I, 17-HYDROXYCORTICOSTEROID PLASMA LEVELS 
"| NUMBER OF |. | | | RANGE 
WELL-CONTROLS _| DETERMINATIONS | AGE RANGE | MEAN | S.E.M. #G/100 c.c. 
(26 Children) in 31s | 9 mo-17 yr. | 10.0 | 4167 | 0-268 
| AGE | PLASMA LEVEL 

PATIENT | (¥YR.) | SEX — DIAGNOSIS _ uG/100 c.c. 

M. B. 14 mo. F Idiopathic hypoglycemia 15.9 

O. R. 8 M Cellulitis of finger 14.0 

G. 8. 9 M Pyelonephritis 3. 

M. W. 11 F Bronchiectasis 15.2 

Dd. I 6.5 M Primordial dwarf 12.2 

W. H 13 M Acute streptococcus pharyngitis 9.8 

B. D. 15 F Goiter 9.3 
10.1 

s. 8 1.5 F Cervical adenitis 38.3 

D. W 12 M Lymphocytic choriomeniagitis 10.7 

N. M. 15 F Diabetes mellitus 8.1 
5.5 

M.S 4 F Anaphylactoid purpura 26.0 

D. 8. 1.5 M Nephrosis 13.4 

W. #H. 16 M Brain tumor 6.9 

B. W. 8 F Acute tonsillitis 22.5 

Da FP. 6 mo, M Malnutrition 1.0 

R. W. 9 mo. M Salicylism 44.0 

K. 8. 16 mo. F Malnutrition 62.2 

S. H. 4 F Congenital heart 20.4 

D. H. 13 M Diabetes mellitus and infectious hepatitis 12.4 
11.0 

N. C. 13 F Infectious hepatitis 11.7 
11.1 

G. A. 11 M Acute glomerulonephritis 8.6 

A. L. 4 M Congenital heart 19.5 

H. E. 1 M Still’s disease 8.2 

Fr. P. 18 F Choreoathetosis 20.2 

J. K. 11 F Diabetes mellitus 3.2 

J. P. 11 F Acute glomerulonephritis 4.3 

B. W. 8 F Hysteria 2.1 





Mean — 14.9. S.E.M. — +2.34. Range — 1.0 to 62.2. 


OBSERVATIONS 


In Table I are summarized the re- 
sults of thirty-one determinations of the 
plasma 17-hydroxycorticosteroid levels 
in twenty-six children considered as 
‘“‘well-controls’’ and ranging in age 





miscellaneous disorders; the values ob- 
tained are shown in Table I. The 
mean value of thirty-one determina- 
tions was 14.9 + 2.34 ug per 100 c.c. of 
plasma. The range of values was 1.0 
to 62.2 ng per 100 c.c. of plasma. Al- 
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tached to this observation beea 
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patients with congenital adrenal hy- 


perplasia are shown in 


Table If. It 


may be observed that before the initi- 


ation 


of cortisone therapy these pa- 


tients exhibited uniformly low levels. 


we 
The 


administration of 


IN PATIENTS WITH 


eortisone re- 


CONGENITAL 


COMMENTS 

Pretherapy. 

Pretherapy. 

50 mg. cortisone per day I.M. 

50 mg. cortisone per day I.M. 
cortisone per day I.M. 
cortisone per day I.M. 
months cortisone therapy, 
12/9/51 


50 mg. 
o0 mg. 
After 3 

cortisone discontinued on 


1 month off cortisone. 
50 days off cortisone. 


Pretherapy. 
Pretherapy. 


50 mg. cortisone per day I.M. 
50 mg. cortisone per day I.M. 
50 mg. cortisone per day I.M. 
50 mg. cortisone per day I.M. 


Cortisone discontinued 12/9/51 after 
3 months of administration. 


1 month off cortisone. 
50 days off cortisone. 


Pretherapy. 
Pretherapy. 
Pretherapy. 
Cortisone (50 mg. I.M./day). 
Discontinued 2/17/52. 


Pretherapy. 


Pretherapy. 


expressed by micrograms per 100 ml. 
in sustained elevations of these 


It should be noted here that 


TABLE II. 17-Hyproxycorticosterom LEVELS 
ADRENAL HYPERPLASIA 
17-HYDROXY 
CORTICOSTEROIDS 
PATIENT DATE ua % 

R. W., 4-yr.-old male 8/20/51 2.3" 
Macrogenitosomia 8/22/51 3.0" 
precox 9/14/51 11.4* 

9/15/51 16.6 
9/24/51 14.9* 
9/25/51 13.9" 
12/11/51 T- 
12/13/51 11.9* 
12/15/51 7.0* 
1/14/52 3.4 
9/ 6/52 2.5 
2/ 9/52 1.7 

E. W., 2%-yr.-old 8/20/51 1.3" 
female 8/22/51 3.7 
Female pseudo 9/14/51 10.3* 
hermaphrodism 9/19/51 16.7* 

9/24/51 13.5* 
9/25/51 11.0* 
12/11/51 11.6 
12/13/51 7.9* 
12/15/51 6.4* 
1/14/52 3.2 
2/ 6/52 4.1 
2/ 9/52 1.6 

W. C., 5%-yr.-old 1/11/52 1.8* 
female 1/12/52 2.0* 
Female pseudo 1/13/52 2.0° 
hermaphrodism ) 2/19/52 20 

2/21/52 0.0 

J. C., 13-yr.-old $/12/52 0.0 
female 

Virilism—biopsy 
diagnosis: adrenal 
hyperplasia 

F. P., 10-yr.-old $/ 9/52 2.8 
female 
Female pseudo 
hermaphrodisn 
* Determinatior one by whole-blood method. Values 

whole blood 

It is interesting, however, to observe sulted 

that there occurred exceptionally high _ levels. 


as well as low 17 hyvdroxyeorticos 


levels in this group ot patients. 


Data concerning the 17-hydro 
the blood « 


T icosteroid ley els in 


teroid 


xycor- 
f five 





many 
done 


of these determinations were 


by the original whole-blood 


method; had they been done by the 
plasma method the values would have 
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heen approximately double. In two 
patients the 17-hydroxyeorticosteroid 
evels returned only slowly to pre- 
therapy values after cortisone was dis- 
continued. In one patient, however, 
within two days after the discontinu- 
ation of cortisone therapy these levels 
did not differ from pretherapy values. 
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corticosteroid levels exhibited by the 
patients with different phases of rheu- 
matie disease. 

Fig. 1 shows the effeets of hormone 
therapy on circulating levels of 17- 
hydroxyeorticosteroids in patients with 
rheumatie disease. Serial determina- 
tions were done in two children with 


TABLE III. 17-HyproxycortTicosTeroip LEVELS IN PATIENTS WITH RHEUMATIC FEVER 
17-HYDROX YCORTICOSTEROIDS 
AGE (ug %) 
PATIENT YR. ) SEX IN PLASMA 
Acute Rheumatic Fever 

W. O. 6 M 9.7 
7.5 

R. O 7 M 7.7 
J.B 13 M 20.8 
F. A. 12 M 15.2 
G. 8. 9 M 22.3 
35.2 

D. 8. 10 M 13.5 
11.6 

Chronically Active Rheumatic Fever 
W. K., 16 M 13.9 
Cc. B. 8 M 4.8 
Inactive Rheumatic Fever 
M. W. 11 F 8.5 
Sydenham’s Chorea 

M. H. 12 F 2.6 
K. S. 8 F 7.1 
5.2 

R. S. 8 M 29.4 
15.1 

L. M. 14 F 18.9 
B. P. M 11.1 
9,3 


In Table III are shown the 17-hy- 
droxveortiecosteroid levels observed in 
fourteen patients with different mani- 
festations of rheumatie disease. In- 
eluded are six patients with acute 
rheumatie fever, two with chronically 
active rheumatie fever, one with in- 
active rheumatie fever, and five with 
Sydenham’s chorea. These levels do 
not differ appreciably from those of 
the ‘‘well-eontrol’’ group. In addi- 
tion, from these preliminary data 
there do not appear to be any signifi- 
17-hydroxy- 


eant differences in the 





acute rheumatie fever, two with 


chronically active rheumatie fever, 


and two with Sydenham’s chorea. 
One of the patients with acute rheu- 
matie fever was treated with cortisone; 
the other five were treated with ACTH. 

In patient R. O., who was treated 
with intramuseular cortisone, the 17- 
hydroxycorticosteroid levels were ele- 
vated markedly throughout the period 
during which the drug was adminis- 
tered in full dose. As the dose was 
tapered the levels rapidly returned 


to the pretherapy range. In those pa- 











tients treated with ACTH the patterns 
of response of 17-hydroxycorticosteroid 
levels did not appear to be consistent ; 
the values observed were elevated in 
children but not in the 
Furthermore, the eleva- 
tions which did oceur were not con- 
sistent in pattern. 


three were 


other two. 
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not distinctly different from those of 
the ‘‘well-control’’ group. Only four 
patients exhibited levels significantly 
higher than the range observed in the 
‘‘well-eontrol’’ group. These four pa- 
tients had the following diagnoses: 
cervical adenitis, salicylism, malnutri- 
tion, and acute rheumatic fever. 





17-HYDROXYCORTICOSTEROIDS (atgm. per 100c.c) 
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Fig. 1 Effects of hormone therapy of rheumatic fever on circulating levels of 17-hydroxy- 


corticosteroids. 


In three patients, W. O., C. B., and 
K. S., values were obtained shortly 
after the discontinuation of ACTH 
therapy. In each instance the value 
observed was zero. 


DISCUSSION 
It is clear from the data presented 


that most of the sick patients had 17- 
hydroxycorticosteroid plasma levels 


These and similar patients deserve 
further investigation. Patients in this 
series suffering with acute infectious 
processes, other than the one with 
cervical adenitis mentioned above, did 
not have remarkable 17-hydroxycorti- 
costeroid levels. However, these pa- 
tients consistently did have levels in 
the upper half of the normal range. 
Perhaps there is some consistent ele- 
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vation of these values during acute 
infectious processes; the data are not 
adequate to allow a final conclusion 
in this regard. 

The highest plasma level of 17-hy- 
droxycorticosteroids observed in this 
series of patients was that of a 16- 
month-old child suffering with malnu- 
trition. On the other hand, the lowest 
level observed was in a 6-month-old 
patient also suffering with malnutri- 
tion. It seems possible that these ap- 
parently paradoxical observations may 
lead to further studies more clearly 
delineating the metabolic derange- 
ments which occur in debilitated pa- 
tients. It is interesting in this regard 
that the only patients observed by 
Nelson and co-workers’ to have abnor- 
mally elevated blood levels were those 
who were terminal. 

The elevated 17-hydroxycorticoster- 
oid level observed in the one patient 
with salicylism is of considerable in- 
terest with reference to therapy of 
rheumatic fever. The efficacy of sali- 
eylates in symptomatic treatment of 
rheumatie fever has long been recog- 
nized; Coburn™ and others have sug- 
gested that salicylates provide specific 
rather than mere symptomatic therapy 
of this disease. It has been sug- 
gested'*""* that the effect of salicylates 
is mediated by the adrenal cortex. 
The observation of the elevated 17- 
hydroxycorticosteroid level in one pa- 
tient with salicylism has prompted a 
systematic investigation of adrenal 
cortical response to salicylates which 
is now in progress. 

Certain other observations concern- 
ing the group of miscellaneous patients 
shown in Table I are of interest and 
deserve further investigation. The 
two patients with congenital heart dis- 
ease had levels in the high normal 
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range, nearly double the mean value 
of the ‘‘well-control’’ group. The 
primordial dwarf exhibited an aver- 
age normal value. The patient with 
idiopathic hypoglycemia exhibited a 
higher level of 17-hydroxycorticoster- 
oids than any of the three diabetic 
patients, although all were well within 
the normal range. 

The low plasma levels of 17-hy- 
droxycorticosteroids uniformly  ob- 
served in patients with congenital ad- 
renal hyperplasia are of considerable 
interest and significance. These and 
other data regarding patients with 
this condition have recently been pre- 
sented and discussed in detail.° De- 
spite histologie hyperplasia of the ad- 
renal cortex and excessive urinary ex- 
eretion of 17-ketosteroids, which have 
given rise to the common presumption 
that the adrenal cortex is hyperactive 
in patients with this syndrome, there 
is now extant considerable evidence 
that these patients may have adrenal 
insufficiency with regard to electrolyte- 
regulating hormones’®*** and to earbo- 
hydrate-regulating hormones.”  Re- 
cent observations of low 17-hydroxy- 
corticosteroid levels’® despite the pres- 
ence of elevated circulating levels of 
adrenocorticotropic hormone*®® lend 
further support to this concept. 

During cortisone therapy the 17-hy- 
droxycorticosteroid blood levels were 
consistently increased to high normal! 
values in these patients with congeni- 
tal adrenal hyperplasia. Because this 
method does not differentiate between 
17-hydroxycorticosterone (compound 
F) and 17-hydroxy-11-dehydrocorti- 
costerone (compound E) it seems 
logical to assume that the elevation of 
the 17-hydroxycorticosteroid level is a 
reflection of the injected cortisone. In 
the one patient with rheumatic fever 














who was treated with cortisone (R. O., 
Fig. 1) these levels were considerably 
higher than in those children with 
congenital adrenal hyperplasia. This 
may be attributable to the larger dose 
administered to this patient. 

The lack of a uniform pattern of 
17-hydroxyeortiecosteroid levels during 
the ACTH therapy of patients with 
rheumatie fever may well be more 
apparent than real. There is evi- 
dence** that patients with rheumatic 
fever do respond to the injection of 
ACTH by 
their 


substantial elevations of 
blood 


These elevations appear to sub- 


17-hydroxycorticosteroid 
levels. 
side within a relatively short period 
Thus, the variability of pat- 
tern observed in those children with 
rheumatic fever under ACTH treat- 
ment (Fig. 1) may reflect differences 


of time. 


in the rate of decrease of 17-hydroxy- 
corticosteroid levels subsequent to 
their peak rise in response to each 
individual ACTH injection. A _ fur- 
ther factor influencing individual ob- 
servations of the 17-hydroxycorticos- 
teroid levels might possibly be vari- 
ation in the time interval between in- 
jecting ACTH and obtaining blood 
ACTH was in- 
jected every six hours and an attempt 


specimens, although 


was made to obtain the blood samples 
consistently just prior to this. 

The depletion of circulating 17-hy- 
blood 
served in the three patients during 
the period immediately after the dis- 
continuation of ACTH therapy is of 
interest. 


droxycorticosteroid levels ob- 


A logical interpretation of 
this phenomenon may be based on the 
theory proposed by Sayers* that the 
anterior pituitary will continue to re- 
lease ACTH until blood levels of ad- 
renal cortical hormones become suffi- 
cient to suppress this release. The 
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repeated injection of exogenous 
ACTH, with consequent transient ele- 
vations of circulating 17-hydroxyecor- 
tieusteroid levels, may suppress the 
rate of release of endogenous ACTH. 
On the other hand, repeated stimula- 
tion of the adrenal cortex by pro- 
longed administration of exogenous 
ACTH may result in a decreased sensi- 
tivity of the adrenal cortex rendering 
it temporarily unresponsive to the 
usual cireulating 
endogenous ACTH. This 
depletion of 17-hydroxycorticosteroid 
blood levels is in conformity with the 
phenomenon of clinical and laboratory 


eonecentrations of 
observed 


‘*rebound’’ commonly observed after 
discontinuation of ACTH therapy of 
patients with rheumatic fever. 


SUMMARY 


1. The blood levels of circulating 
17-hydroxycorticosteroids in children 
with and without evident disease have 
been studied and are reported. 

2. The data obtained do not justify 
an interpretation that the diseased 
groups differ significantly from the 
‘‘well-control’’ group, with the excep- 
tion of the group of children with con- 
genital adrenal hyperplasia. 

3. Serial values for 17-hydroxycor- 
ticosteroids in patients with rheumatic 
fever receiving hormone therapy are 
reported. 
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A® PREVIOUSLY pointed out? 
the development by Nelson and 
of method for direct 
measurement circulating 17-hy- 
droxycorticosteroids in blood has per- 


Samuels a 


of 


mitted a new approach to the evalu- 
cortical funetion. 
the state of 
adrenal cortical function on the basis 


ation of adrenal 


However, estimation of 


of cireulating levels of 17-hydroxy- 
corticosteroids in the blood when the 
latter merely represent the results of 
isolated determinations is subject to 
justifiable criticism; detailed knowl- 
the in- 


fluences of metabolism and exeretion 


edge is lacking concerning 
of these hormones on their equilibrium 


levels in the blood and the rates at 
which equilibrium is attained. 
More definitive data concerning the 
functional status of the adrenal ecor- 
measuring 
blood 
varying intervals of time 
thus 


tex be obtained by 
the 

levels 
after 
taining a dynamie rather than static 


In the present 


may 
17-hydroxyeorticosteroid 
at 
adrenal stimulation, ob- 
evaluation of function. 
communication results of such studies 


are reported. 


MATERIALS AND METHODS 


used to determine 


17-hydroxycorticos- 


method 
levels 


The 
plasma 
steroids has been previously reported.’ 


of 


Laboratory 
University 


the Lockhart Memorial 
the Department of Pediatrics, 
Utah College of Medicine. 
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dation. 


From 
of 
of 


46 


Responses of these levels to the ad 
ministration of adrenocorticotropin’ 
(ACTH), cortisone,t and epinephrine 
were studied. ACTH was administered 
intramuscularly in doses of 25 or 100 
I.U.; cortisone was administered intra 
muscularly in 100 or 150 mg. doses, 
or orally in doses of 25, 50, or 100 mg.; 
epinephrine hydrochloride was in- 
jected subeutaneously, 0.01 mg. per 
kilogram of body weight. Blood 
samples were obtained by venepune- 
ture immediately to the in- 
jection of the test substance and at 
intervals thereafter indieated in 
the tables; one sample usually was 
after the in- 
substanee since 


prior 
as 
obtained two hours 
jection the 


preliminary data indicated that the 
at 


of test 


most consistent response occurs 
this time. 

The children on whom these studies 
were in age from 9 
months to 16 years. The sick chil- 
dren were suffering with a variety 
of illnesses as indicated in the tables. 
The “well-controls” whose data are 
ineluded in this report were chosen 


from the corresponding group of a 


done ranged 


previous publication.’ 


RESPONSE OF 17-HYDROXYCORTICOS- 
TEROIDS TO ACTH 


Two-Hour ACTH Response Test. 
In twenty-three children plasma 


*Adrenocorticotropin was supplied through 
the courtesy of the Armour Laboratories. 

+Cortisone was supplied through the cour- 
tesy of Merck & Co., Inc. 
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evels of 17-hydroxycorticosteroids 
were determined before and two 
hours after the injection of 25 LU. 
ACTH or 100 1.U. ACTH intramuscu- 
larly. The values observed are shown 
in Table I. A total of twenty-three 
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As is indicated in Table I, there is 
considerable variation exhibited with- 
in each group of children both in the 
preinjection 17-hydroxycorticosteroid 
levels and in the levels two hours 
after the injection of 25 LU. ACTH. 


TABLE I. Two-Hour RESPONSE OF 17-HYDROXYCORTICOSTEROID PLASMA LEVELS TO 25 I.U. 
ACTH (1.M.) 





17-HYDROXYCORTICOS- | 
TERID LEVELS (uG. %) 
| Se 





| 
| AGE 
PATIENT (YR.) | SEX | DIAGNOSIS 0 2 HR. | CHANGES| COMMENTS 
R. K. t M_ Well-control 11.7 22.4 
R. C, 10 M_Well-control 13.6 14.4 
s. 8. 14 M_ Well-control 7.9 15.7 
R. A. 9 F  Well-control 4.4 25.4 
M. 8. 10 F  Well-control 4.0 —_ 
Mean 8.3 18.7 +125 
W. O. 6 M Acute Rheumatic Fever — 7.5 36.6 
R. O. 7 M Acute Rheumatic Fever 31.8 77.8 
J. B. 13 M Acute Rheumatic Fever 13.1 36.9 
F. A. 12 M Acute Rheumatic Fever 17.1 42.3 
G. 8. 9 M Acute Rheumatic Fever 35.2 53.4 
dD. § 10 M Acute Rheumatic Fever 13.5 50.5 _ 
Mean = 19.7 49.6 +152 
M. H. 12 F Sydenham’s chorea 2.6 28.1 
K. 8. 8 F Sydenham’s chorea 5.2 63.5 
. S. 9 M _ Sydenham’s chorea 16.9 5.4 
B. P 14 M_ Sydenham’s chorea 11.1 18.8 
Mean = 8.9 28.9 +225 
W. K. 16. M Chronically active rheumatic 13.9 16.1 = = 
fever 
C. B. 8 M_ Chronically active rheumatic 8.4 §1.2 
fever 
R. W. 9mo. M _ Salicylism 44.0 68.7 
W. H. 16 M 3rain tumor 6.3 14.4 
B. D. 15 F  Goiter 10.1 29.1 
J. P. 1] F Acute glomerulonephritis 4.3 43.1 
J. K. 11 F Diabetes mellitus 3.2 25.1 
N. M. 15 F Diabetes mellitus 5.5 22.6 
Mean = 12.2 33.8 +201 
C. B. 8 M Chronically active rheumatic /-_ a Response to 
fever 100 LU. 
R. 8. 9 M_ Sydenham’s chorea 15.1 42.2 ACTH 
D. 8. 10 M_soqActive rheumatic fever 8.1 74.5 (1T.M.) 


responses to 25 I.U. ACTH and three 
responses to 100 I.U. ACTH were 
measured. Included in the table are 
data eonecerning five ehildren listed 
as “well-controls,” six children with 
acute rheumatic fever, four’ with 
Sydenham’s chorea, two with chroni- 
cally active rheumatic fever, and six 


with miscellaneous disorders. 


With but a single exception at least 
a minimal inerease in the 17-hydroxy- 
corticosteroid level occurred in re- 
sponse to ACTH injection. In the 
“well-control” group the mean _ in- 
crease was 125 per cent, in the group 
with acute rheumatic fever, 152 per 
cent, and in the group with Syden- 


ham’s chorea, 225 per cent. The mean 
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increase exhibited by all the children 
with rheumatic disease was 179 per 
cent; that 
with miscellaneous diseases was 201 


exhibited by the group 


per cent. The response tests from 
which the above values were derived 
included 
children 


only those performed on 
who had received no pre- 
therapy. Although 
the children with rheumatic and mis- 


cellaneous diseases appear to have a 


vious hormone 


greater mean response to ACTH in- 
jection than do the “well-controls,” 
individual variation and 
limited determinations 
make such a generalization untenable 


the wide 
number of 
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injection of 25 IU. ACTH (1LM.). 
Uniformly, these children showed an 
elevation of their 17-hydroxycorti- 
costeroid levels two hours after in- 
jection of ACTH and return of these 
levels to the preinjection range with- 
in six hours following the injection. 

In four children who were receiv- 
ing ACTH therapy, 25 IL.U. every six 
hours, the 17-hydroxycorticosteroid 
levels were determined over a period 
of twenty-four hours. The 0, six, and 
twenty-four-hour blood samples were 
obtained immediately prior to the in- 
jection of the ACTH dose due at 
each respective time. Again, an ele- 


TABLE II. Twenty-rour-Hour RESPONSE OF 17-HypDROXYCORTICOSTEROID PLASMA LEVELS TO 
ACTH (1.M.) 
17-HYDROXYCORTICOSTEROID LEVELS 
AGE | (uG. %) 
PATIENT | (YR.)| SEX | DIAGNOSIS | oO 2 4 6 | 24 
Response to a Single Injection of 25 1.0. ACTH 
B. W. 8 F Hysteria 2.1 18.7 5.2 6.8 0 
J. KH. 11 F Diabetes mellitus 3.2 25.1 " 0 4.0 
N. M. 15 F Diabetes mellitus 5.5 22.6 sacl 1.8 5.9 
J. FP. 11 F Acute glomerulonephritis 4.3 43.1 24.5 0 0 
B. P. 13 M Sydenham’s chorea 11.1 18.8 0 5.8 10.9 
K. 8. 8 F Sydenham’s chorea 5.2 63.5 " " 11.8 
Response to Multiple Injections of ACTH* 
W. O. 6 M Acute rheumatic fever 7.5 36.6 jai — 9.1 
. - 16 M Chronically active rheu- 13.9 16.1 7 — 13.6 
matie fever 
M. H. 12 F  Sydenham’s chorea 2.6 28.1 — — 0 
L. M.t 12 F Sydenham’s chorea 33.4 119.0 69.0 14.1 37.4 


*ACTH injections (25 LU. q.6.h.) were started immediately after the control sample. The 
6-hour and 24-hour samples were obtained just before the injection of the ACTH dose due at 


each respective time. 
*This patient had been receiving 25 LU 
before this response study 


at the present time. Similarly, the 
limited number of response studies 
done employing 100 I.U. ACTH does 
not justify comparison of these re- 
sponses with those to 25 LU. ACTH. 

Twenty-four-Hour ACTH Response 
Test.—Table II 


in ten children of 17-hydroxycorticos- 


shows the responses 
teroid plasma levels over a period of 
twenty-four hours following ACTH 
injection. In six children these re- 
sponses were determined to a single 





ACTH (1.M.) every six hours for fifty-four days 


vation of the 17-hydroxyecorticosteroid 
levels occurred two hours after the 
injection of ACTH and had disap- 
peared within six hours after the in- 
Since injections of ACTH 
intervals 


jection. 


were given at six-hour 
throughout the period of observation, 
the values Table II at 


twenty-four hours actually were ob- 


shown in 


tained six hours after the eighteen- 
hour injection of ACTH. Thus the 
response of 17-hydroxycorticosteroid 
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els to either a single injection or 
each of a series of injections of 
TH gives rise to a transient eleva- 
tion whieh has subsided within six 
hours. Patient L. M. (Table IL) 
illustrates the wide variation of 17- 
hydroxycorticosteroid levels through- 


STUDIES OF 17-HYDROXYCORTICOSTEROIDS IN CHILDREN. I. 49 





levels to the injection of epinephrine. 
The data are presented in Table III. 
Twelve of the fifteen children studied 
had rheumatie disease and in this 
group the 17-hydroxycorticosteroid 
responses to epinephrine were studied 
not only prior to therapy but also in 


TABLE IIT. RESPONSE OF 17-HYDROXYCORTICOSTEROID PLASMA LEVELS TO 
INJECTION OF EPINEPHRINE 


17-HYDROXY- 
| CORTICOSTEROID | 
PLASMA LEVEL | 


AGE (ug. %) 
PATIENT (YR.) | SEX DIAGNOSIS 0 2 HR. COMMENTS 
8.8. 14 M = Obesity 3.1 0 
M.S. 11 F Obesity 0 6.6 
D. H. 13 M Infectious hepatitis 11.0 8.7 
W. O. 6 M °- Acute rheumatic fever 9.7 5.9 Prehormone therapy. 

0 0.2 ACTH discontinued 2 
days (after 49 days 
of treatment). 

R. O. 7 M_ Acute rheumatic fever 7.7 21.5 Pretherapy. 
71.8 60.8 On cortisone 52 days (25 
mg. q.i.d. at present). 
J.B. 13 M Acute rheumatic fever 20.8 0 Pretherapy. 
F. A. 12 M_ Acute rheumatic fever 15.2 18.1 Pretherapy. 
G. 8. 9 M _ Acute rheumatic fever 22.3 54.7 Pretherapy. 
D.S8. 10 M_ Acute rheumatic fever 11.6 19.1 Pretherapy. 
W. K. 16 M_ Chronically active rheu- 22.4 17.8 - ACTH discontinued this 
matic fever day (after 68 days of 
treatment). 

17.1 10.9 Cortisone discontinued 
2 days (after 32 days 
of treatment) 

C.B 8 M_ Chronically active rheu- 4.8 0 Pretherapy. 
matie fever 0 0 ACTH discontinued 10 
days (after 34 days 
of treatment). 
K. 8. 8 F Sydenham’s chorea 7.1 13.0 Pretherapy. 

14.2 29 ACTH discontinued 4 
days (after 22 days 
of treatment). 

R. 8. 9 M_ Sydenham’s chorea 29.4 19.9 Pretherapy. 
L. M. 14 F Sydenham’s chorea 18.9 27.6 Pretherapy. 
B. P. 14 M _  Sydenham’s chorea 9.3 4.2 Pretherapy. 


out the day when ACTH is ad- 
ministered and illustrates how a single 
sample, obtained without 
time, may give a level which is de- 


regard to 
ceptive. 


RESPONSE OF 17-HYDROXYCORTICOS- 
TEROIDS TO EPINEPHRINE 

In fifteen children twenty studies 

‘ere made determining the response 


if 17-hydroxycorticosteroid plasma 








some cases during the administration 
or after the discontinuation of ther- 
apy. 

In general, there is no apparent 
consistency of response to epineph- 
rine. Of the twenty response studies 
done there were only six in which 
a significant increase of 17-hydroxy- 
corticosteroids resulted following the 
injection of epinephrine. In the re- 
mainder the 17-hydroxyecorticosteroids 
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either showed no significant change 
or actually decreased. Moreover, of 
the six response tests done in children 
who were receiving or had received 
hormone therapy for rheumatie dis- 
“ase none demonstrated an inerease 
in the 17-hydroxycorticosteroid level 


following the injection of epinephrine. 


RESPONSE OF 17-HYDROXYCORTICOS- 
TEROIDS TO CORTISONE 

Table IV shows the response of 17- 

levels 


hydroxyecorticosteroid plasma 


TABLE IV. 


OF PEDIATRICS 


were lower than the 


levels. 


preinjection 


In six children eight responses of 
17-hydroxycorticosteroid plasma 
levels to the oral ingestion of a single 
dose of cortisone were observed. 
These also are shown in Table IV. 
In these individuals there was a con- 
sistent and significant 
17-hydroxyeorticosteroid levels two 
hours after the test dose. Within 
eight hours these levels had returned 
toward normal in all but one ease. 


elevation of 


RESPONSE OF 17-HYDROXYCORTICOSTEROID PLASMA LEVELS TO CORTISONE 


DOSE AND 17-HYDROXYCORTICOS- 


ROUTE OF | TEROID 
| AGE | ADMINISTRA- | PLASMA LEVEL (ug. %) 
PATIENT | (YR. SEX DIAGNOSIS TION 0 | 2 8 24 
H. B. 13 M Deformed hand 100 mg. I.M. 18.6 7.9 6.9 5.0 
a. P 2 F Mental retardation 100 mg. I.M. 17.5 -- 19.6 8.8 
S. H. 4 F Congenital heart 100 mg. I.M. 20.4 - 50.7 26.3 
M. 8. 11 F Obesity 100 mg. I.M. 1.3 3.4 4.8 0 
R. O. 7 M Acute rheumatic fever 150 mg. I.M. 18.5 50.6 38.6 9.9 
L. 8. 8 M Legge-Perthes’ disease 100 mg. Oral 3.2 91.5 8.0 9.5 
R. M. 13 M Postencephalitis 100 mg. Oral 15.6 57.2 1.3 17.3 
N.C. 13 F Infectious hepatitis 100 mg. Oral 11.12 205 22.1 8.6 
J. A. 1] M Acute glomerulo- 100 mg. Oral 8.6 39.2 5.0 7.5 
nephritis 
M. W. 1] F Inactive rheumatic 50 mg. Oral 8.5 43.0 8.7 11.5 
fever 
W. K. 16 M Chronically active 50 mg. Oral* 17.5 69.8 — — 
rheumatic fever 25 mg. Oralt 17.4 29.0 — — 
100 mg. Oralt 9.6 27.1 154 17.5 


*4/21/52 Patient had been receiving ACTH (1.M.) 75 days and cortisone 50 mg. q.i.d. orally 


5 days. Present dosage: ACTH 10 I.U. q.d. I.M., cortisone 50 mg. q.i.d. oral. 
+5/3/52—Therapy at this time: Cortisone 25 mg. q.i.d. oral. ACTH had been discontinued 
5 days. 
t5/27/52 Cortisone had been discontinued 10 days. 
to the administration of cortisone ob- The mean response curves of 17- 


tained in thirteen tests performed on 
eleven children. In five children the 
intramuscular 
dose of cortisone was studied over a 


period of twenty-four hours.  In- 


response to a single 


dividual responses varied greatly; in 
three of the five children there was 
17-hydroxy- 
corticosteroid levels following a single 
intramuscular injection of cortisone 
and 
levels at 


no.appreciable rise in 


the five children had 
twenty-four hours which 


four of 





hydroxyecorticosteroid levels observed 
following the intramuscular injection 
of ACTH (six responses), the intra- 
museular (five responses) and the 
oral (eight responses) administration 
of cortisone are shown in Fig. 1. As 
ean be seen the response of 17-hy- 
droxycorticosteroid plasma levels 
both to intramuscular ACTH and to 
oral cortisone was prompt, significant, 
and transient; the response to intra- 
muscular cortisone, on the other hand, 
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was slower and of much less ampli- 
tude. It is to be emphasized that this 
latter type of response results from 
a single intramuscular injection of 
cortisone and that multiple injections 
result in sustained high levels of 17- 
hydroxyeorticosteroids.” ? 
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eurred at least by six hours after the 
injection. When cortisone is given 
orally a similar response curve is ob- 
tained. However, a single intramuscu- 
lar injection of cortisone fails to pro- 
duce a consistent response of the 17- 
hydroxyeorticosteroid levels. 
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Fig. 1—Mean response of 17-hydroxycorticosteroid plasma levels to administration of ACTH 
and cortisone. 


DISCUSSION 

The administration of ACTH or 
cortisone to a patient brings about 
characteristic changes in his cireulat- 
ing plasma levels of 17-hydroxycorti- 
When ACTII is injected 
intramuscularly there results a rapid 


costeroids. 


and transient elevation of the 17- 


hvdroxyeorticosteroid levels, the peak 
elevation occurring early and the re- 
turn to preinjection levels having oc- 


Repeated intramuscular injections 
of cortisone result in a sustained eleva- 
tion of the circulating plasma level of 
17-hydroxycorticosteroids, even when 
but one injection per day is given. 
On the other hand, repeated injections 
of ACTH do not consistently result in 
sustained elevations of plasma 17-hy- 
droxycorticosteroid levels. Rather, 
there occur transient elevations fol- 
lowing each injection of ACTH. The 
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sustained elevations of plasma 17-hy- 
droxycorticosteroid levels in response 
to the intramuscular injection of corti- 
sone may reflect slow absorption of 
into the cireulation.’ 
are consistent 


this substance 

These observations 
with the therapeutic regimens in com- 
mon use which were established on the 
Intramus- 


cular injections of ACTH are custom- 


basis of clinical response. 
arily administered at six-hour inter- 
vals*; when cortisone is administered 
orally the doses should be given at 
intervals than 
when the drug is administered intra- 


much more frequent 


muscularly.*® The oral administra- 
tion of cortisone is usually carried out 
at six- to eight-hour intervals where- 
as intramuscular cortisone injections 
may be given as infrequently as once 
per day or once every other day with- 
out Although 
these schedules have been established 


loss of effectiveness. 
in the absence of data concerning cir- 
culating levels of 17-hydroxycorticos- 
teroids, they correspond closely to 
schedules which might be suggested 
on the basis of such data. 

The failure of occurrence of a con- 
sistent elevation of 17-hydroxycorti- 
eosteroid plasma levels in response 
to the injection of epinephrine is an 
unexpected finding. Epinephrine has 
been shown to produce an eosino- 
penia in subjects with normal adrenal 
cortical function and a variable re- 
sponse in whose adrenal 
glands are removed.’ 
The hormones secreted by the adrenal 
cortex which are generally believed 
to effect this eosinopenia are the 17- 
hydroxycorticosteroids. Evidence sup- 
porting this interpretation includes 
the following: (1) administration of 
ACTH, 17-hydroxyeorticosterone, or 


subjects 
impaired or 


cortisone to the intact animal or man 
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causes an eosinopenic response but 
administration of desoxycorticosteron 
acetate does not,® and (2) in vitro in- 
cubation of blood with cortisone re 
sults in an eosinopenia.® The mecha- 
nism of action of epinephrine in pro- 
ducing eosinopenia has been postu- 
lated to be as follows: Epinephrine 
acts through the hypothalamus upon 
the anterior pituitary causing release 
of adrenocorticotropin which in turn 
stimulates the adrenal cortex to secrete 
its hormones.'® In man the adrenal 
cortical hormone secreted consists pri- 
marily of 17-hydroxycorticosterone.***** 
The data presented here regarding 
responses of 17-hydroxycorticosteroid 
levels to epinephrine injection fail to 
substantiate the postulated role of 17- 
hydroxyeorticosteroids in mediating 
the epinephrine-induced eosinopenic 
response. 

At the present time available data 
are insufficient to warrant generaliza- 
tion regarding comparative responses 
of 17-hydroxyeorticosteroid plasma 
levels to hormone administration in 
sick and in well children. A notable 
exception to this is provided by the 
patients with congenital adrenal hy- 
perplasia previously reported,? whose 
17-hydroxycorticosteroid levels with 
but a single exception failed to re- 
spond to the injection of ACTH. This 
is in contrast to the response to ACTH 
exhibited by normal children. 


SUMMARY 


1. The response of 17-hydroxycorti- 
costeroid plasma levels to the adminis- 
tration of ACTH, cortisone, and 
epinephrine is reported both in well 
and in sick children. 

2. The injection of ACTH causes a 
prompt but transient elevation of 17- 
hydroxyeorticosteroid levels. Corti- 
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1e administered orally likewise 
ises a prompt and transient eleva- 
n of these levels but cortisone ad- 


nistered intramuscularly in a single 
se results in 
sponse. 


a somewhat variable 


3. The injection of epinephrine re- 


sults in no consistent pattern of re- 


sponse of 


plasma levels. 


17-hydroxycorticosteroid 
On the basis of these 


data the validity of the previously 
postulated mechanism of action of 
epinephrine is questioned. 


4. The preliminary data concerning 


responses of 17-hydroxyecorticosteroid 
plasma levels to these three stimulating 
agents do not show major differences 
in the groups of children reported 
here. 


a 


2. Kelley, V. C., Ely, R. 
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THE PART OF THE TECHNIQUE OF FEEDING IN THE ETIOLOGY 
OF THE DISEASES OF THE YOUNG INFANT 
Eva Gorrscua.k, M.D. 
Sio Pauto, Braz. 


a A rule the physician can person- 

his patients only 
during a restricted time. This fact is of 
a greater significance with regard to 


ally observe 


infants than it is to grownups. The lat- 
ter are able to describe the develop- 
ment and the nature of their com- 
plaints whereas the pediatrician at- 
tending an infant depends entirely on 
the often unreliable and unclear ac- 
counts of the mother or other relatives 
of the infant. There is no doubt that 
the pediatrician would often receive 
quite a different impression of the 
ease if he himself took eare of the in- 
fant instead of the mother or other per- 
sons. 

As a trained pediatrician who by 
racial persecution and emigration is 
foreed to earn her living by taking care 
of young infants as a private nurse, I 
have gotten an insight into things gen- 
erally concealed from the physician. 
These things may be of importance for 
resolving a ease, and may help solve 
problems often considered to be indis- 
soluble. This article is concerned with 
infants in their first weeks of life. 

I have to begin with referring to 
certain natural physiological deficien- 
cies of the young infant. There seems 
to be a lack of understanding of the 
influence of these deficiencies on feed- 
ing among those persons whose task it 
is to feed babies. 

The deficiencies of which I am 
speaking are the infant’s inability to 
speak and the means by which it 
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makes itself understood, its weak 
muscle tonus, especially of the neck 
and back, and, related to it, the per- 
manent horizontal position and the in- 
eapacity of changing position. The 
majority of all technical faults of 
feeding are caused by the disregard 
for these deficiences. 

Though not having the ability to 
speak the young infant can make its 
most important need understood, the 
demand for food. Every person who 
lives in close contact with an infant 
in its first weeks of life and who 
takes the responsibility for its well- 
being seriously is soon familiar with 
the signs of hunger of the baby: the 
infant “searches,” it turns the head 
intensively with periodical movements 
to one side, the mouth is opened as if 
looking for something to swallow. 
The hands, too, take part in the move- 
ments of seeking. This way of react- 
ing is of great importance for the in- 
fant’s nourishment. Unless it under- 
goes frequent loss of food by vomit- 
ing no subalimentation will ever occur 
if that manifestation of hunger is 
duly respected. 

Nevertheless it often happens, also 
in families in which the infant is 
treated with all possible care, that the 
baby is put to bed after the meal in- 
sufficiently satisfied. In part it is the 
fault of the method of feeding. Until 
some years ago only the breast-fed in- 
fants were permitted to determine the 
amount of food to be taken at every 


meal. It was different with the bot- 
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tle-fed infants. They received only 
the quantity of food that was pre- 
scribed by the physician, in spite of 
the fact that the infant’s need for 
food varies in quantity at the different 
meals. Nobody bothered if the infant 
remained hungry after the feeding. 
Even today many infants are fed in 
this way. Furthermore there are 
many nurses who stick fanatically to 
their conception of discipline, and 
when they have finished the feeding 
of the baby in their customary way 
the matter is settled, even if the in- 
fant shows signs of hunger and has 
perhaps stopped nursing only because 
of a temporary fatigue or a momen- 
tary disagreeable intestinal sensation. 

We shall consider the consequences 
which follow if the infant is not sat- 
isfied by the meal and asks for more 
food in vain. In many eases the con- 
sequences will not be serious. The in- 
fant will ery for some time, perhaps 
for an hour or more, then he will fall 
asleep for a while, and when he 
awakes the next feeding time will be 
due within half an hour. (In Brazil 
the infant is fed every three hours.) 
The infant will then recompense itself 
for the lack of food it has suffered 
previously, presuming that the offer is 
sufficient. 

There are, however, many infants 
who react differently. Having cried 
during the greater part of the feeding 
interval they are so exhausted at the 
next meal that they drink very little, 
especially if their intake of food re- 
quires more muscle work than is nec- 
essary. They fall asleep after hav- 
ing taken only half of the adequate 
quantity. Every attempt to arouse 
them will be unsuccessful. This sleep 
will not last probably more than an 
hour, since hunger does not permit a 
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long and profound sleep; then the ery- 
ing begins again. In the end these 
happenings lead to a vicious circle: 
the infant sleeps little. cries much, 
takes little food, and is gaining weight 
unsatisfactorily. That shows all symp- 
toms typical for the neuropathy, and 
the physician will consider the prob- 
lem sufficiently explained with the 
diagnosis “dystrophy on neuropathi- 
eal basis.” The true relation of cause 
and effect in this case remains hidden 
from him, and a change of food will 
be of no avail. 

As to the other physiological defi- 
ciencies of the young infant the weak 
tonus of neck and back is of great sig- 
nificance in the feeding. It is a com- 
mon fault that too much strain is 
asked from these muscles during the 
feeding of infants. The result is that 
the baby gets tired before being satis- 
fied and shows the symptoms of 
“laziness of drinking” which often 
results in dystrophy. This disturb- 
ance can always be avoided. Care 
has to be taken that the infant is 
spared all unnecessary muscle work 
while nursing. In the usual position 
in which the mother holds the infant 
on her lap while suckling it, this re- 
quirement is not fulfilled in many 
cases, because the infant’s head and 
back are not sufficiently supported. 
There is only one position that gives 
certainty that the infant is spared 
every unnecessary muscle work: both 
mother and child are lying on their 
sides turned to each other, the head 
of the infant is not leaning on the 
mother’s arm but lies flat on the bed 
slightly raised by a diaper beneath 
it. The mother puts the arm on which 
she would lie under or round her head. 
The infant is then in the same position 
as it is in its own bed when asleep. I 
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can always convince myself and so 
can the mother, that the infant nurses 
most properly in this position and 
rarely gets tired before being satisfied. 
Besides this position is very comfort- 

Should it 
falls asleep 


able for the mother, too. 
happen that the infant 
during the feeding, it need only be 
put flat on its back. It will usually 
awaken after about two minutes, and 
indicate 
that it wants to continue nursing. | 
usually make the infant drink ten 


its movements of seeking 


minutes on each side, but concede it 
some more time up to about thirty 
minutes, if I have the impression that 
it is not completely satisfied. 
Bottle-fed infants get tired quickly, 
too, if not put into a favorable posi- 
tion. It is especially a common fault 
that during the meal on the adult’s 
lap the infant’s head is placed on the 
tendinous part of the adult’s forearm 
which cannot give firm support and 
sannot stabilize the head at all. It 
should be put on the muscular part 
of the forearm near the elbow where 
upperarm, 
and is thus well supported and stabi- 


it is leaning against the 
lized. It is in many eases advisable 
to lay bottle-fed infants on a firm mat- 
tress or any other solid support dur- 
First they are placed 
more comfortably and do not get 
tired quickly; second, they can be 
put on their side while nursing, a cir- 
cumstanee that often prevents them 
from choking and makes them drink 
more slowly and more regularly, in 
part, the food 
mouth under a lower pressure. 

A new problem arises for the tech- 
nique of feeding of bottle-fed infants; 
that is the right handling of the nip- 
ple. The act of sucking is being per- 
the infant nar- 


ing feeding. 


beeause enters their 


formed in this way: 
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rows its mouth-eavity by contraction 
of the muscles of the mouth’s museu 
lar wall. As a manifestation of this 
two dimples appear in the face media! 
to the cheek. By means of muscle 
contraction the infant encloses the 
nipple concentrically and _ hermeti- 
sally. By opening and closing its lips 
rythmieally it keeps the food flowing 
into its mouth and stopping according 
to its liking. By shutting the lips it 
is able to make the flow of food cease, 
even with the filled nipple inside its 
mouth, because the food being in a 
vacuum is kept from leaving the nip- 
ple. This fact has some importance 
for the following reason: When one 
removes the nipple from the infant’s 
mouth through the closed lips the con- 
tent of the nipple is suddenly dis- 
charged into the mouth of the startled 
infant. Choking and vomiting often 
result. 

The mechanism of sucking often is 
not functioning in the right way, first, 
if, due to an uncomfortable position 
during feeding, the infant is forced 
to keep muscles working which 
are not concerned with the act of 
sucking and which ought to be re- 
laxed, for instance, if it has to make 
efforts to keep its head in the right 
position. In this ease the infant can- 
not pay the necessary attention to the 
sucking. It swallows much air, which 
leads to disturbances which will be 
discussed later on. Second, the mech- 
anism of sucking cannot function at 
all, if only the top of the nipple is 
put into the infant’s mouth as I have 
witnessed repeatedly. It is under- 
standable that in this case the infant 
cannot enjoy the feeding in the way 
it does when sucking correctly. It 
gets tired and nervous and swallows 
much air. The preparation of the 
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nipple hole requires particular atten- 

m. It may be stressed that not only 

too big nipple hole but especially a 

» small one ean be harmful, because 
in the latter ease the infant has to 
labor while nursing. It is confronted 
with the same unfavorable conditions 
as are created by a heavy-going breast. 
Always when the infant has to make 
exceeding efforts at sucking it swal- 
lows a great deal of air. 

Many times when I happened to be 
present at the feeding of infants I 
observed that the nurse had not the 
slightest idea of a technique of feed- 
ing which was in agreement with the 
infant’s physiological requirements. 
Today I am wholly convinced that in 
all those eases in which the infant 
without 


never nurses difficulty a 
faulty technique of feeding is the 
eause. Among the infants under my 


eare I have never met a single one 
that was not born with a sound ap- 
petite. Occasionally an infant may 
require more patience during the 
feeding in the first two weeks of life 
because of its intense somnolence. 
The third physiological deficiency 
of young infants in question, the per- 
manent horizontal position and the 
impossibility of changing position, has 
a particular significance in the nour- 
ishment, not to the reception of food 
but to the funetion of the stomach. 
The faet that the young infant spends 
his life in a horizontal position com- 
plieates the play between air and 
food inside the stomach. This play 
does not present any problem for 
adults due to their upright position 
and their usual movements of walk- 
ing. With young infants, however, 
it may result in disturbances which 
lead to discharging the content of the 
stomach in the oral direction. 
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The vomiting of the young infant 
is a very interesting problem in the 
matters of feeding, because just in 
this case—naturally the vomiting 
from alimentary or infectious cause is 
excluded from these discussions—the 
technique of feeding is of capital im- 
portance and, studied with patience 
and applied adequately, is always sue- 
cessful regarding the infant’s develop- 
ment, so far as my experiences are con- 
cerned. While there are many infants 
that almost never eject any of their 
food in the oral direction there are 
others who are born with an obvious 
tendency to vomit. Among the latter, 
two types may be distinguished. The 
first type of infant vomits the greater 
part of the food if utmost carefulness 
at its feeding is not observed. 
With the second type even the great- 
est carefulness and an accomplished 
technique of feeding cannot prevent 
the infant from often discharging 
oralwards the whole amount of food 
it has taken. Although it is difficult 
to draw the dividing line between 
these two types, it is natural that the 
second type presents the more serious 
problem. But also those infants who 
vomit if the slightest carelessness 
takes place at their feeding may pre- 
sent a difficult case for the physician, 
because he usually cannot get aware 
of the technical faults of feeding and 
eannot form any opinion as to the 
possibility of restraining the vomiting. 

With infants born with a tendency 
to vomit this occurrence can be easily 
provoked by changing the diapers 
after the feeding, when the infant’s 
pelvis is usually raised beyond the 
horizontal line. In the majority of 
eases, however, the vomiting is a 


manifestation of an increased intra- 
stomach 


pressure of the 


luminal 
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which has associated itself to a natu- 
ral tendency to vomit. In order to 
avoid vomiting, care has to be taken 
to limit the entering of air into the 
stomach so far as possible. In a pre- 
vious paragraph I have already men- 
tioned some of the factors which lead 
to an increased reception of air by 
the infant as for instance faulty han- 
A still more im- 

uncomfortable 


dling of the nipple. 

portant factor is an 
position of the baby during the meal. 
Both with adults and with infants a 
regular, purposeful mechanism of 
drinking is only possible when the 
head is well supported and stabilized, 
whether by its own muscle force or in 
a passive way. Otherwise the modus 
of drinking lacks firmness. 
swallowing of air is the unavoidable 
This fact is sometimes 


Increased 


consequence. 
well demonstrated when a breast-fed 
infant that has always been fed lying 
on its side, as described above, is 
suckled on the lap of the sitting and 
somewhat unskillful mother. Apart 
from the fact that it gets tired more 
quickly, it sometimes has the obvious 
need to belch more frequently. Doubt- 
lessly the fact that some breast-fed in- 
fants vomit has to be 
ascribed, in part, to a faulty position 


very much 
I should always in- 
sist both 
and child lie on their sides during the 
infant’s meal in the manner already 
described. For the 
never feed bottle-fed infants that are 
inclined to vomit on my lap, but 
always put them on a firm support in 


during feeding. 


in these eases that mother 


same reason I 


a sideway position. In some eases the 
effect has been striking. 

Particular caution during the feed- 
ing is required for those infants who 
drink not only eagerly but also very 
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clumsily and who swallow much ai 
When put into a vertical position they 
belch, after having taken 30 grams o! 
food, with more force than other in 
fants do after having taken the whole 
content of a bottle. Such cases can b 
dealt with only by giving the infant 
repeated opportunity to belch every 
time it has taken a certain amourt of 
food. Often it happens that at the act 
of belehing the whole content of the 
stomach is discharged upward. I do 
not hold such an infant, who has 
taught me such a lesson, vertically to 
make it beleh, but at an angle of about 
45 degrees to the horizontal line. In 
this way the air leaves the stomach 
under a more moderate pressure and 
the possibility of vomiting is much 
slighter. that drink very 
clumsily sometimes vomit in a projee- 


Infants 


tile manner at the beginning of the 
feeding, especially if they are excited. 
One has the impression in this ease 
that the extreme disproportion between 
the small amount of food taken and 
the great amount of swallowed air is 
the decisive factor that causes the 
vomiting. 

In the case of an infant easily in- 
clined to vomit the chief aim is to ob- 
tain a quiet and regular mechanism of 
drinking. This can only be expected 
if the infant rests well between feed- 
ing times. Even with normal infants 
that rarely vomit the observation can 
be made that the way of drinking of an 
infant that has to be awakened to be 
fed is different from that of a baby 
that is already crying half an hour be- 
fore feeding time. The latter drinks 
in haste, somewhat excitedly, and 
shows a need for belching after having 
taken half of the amount of food. An 
infant that has slept until the last mo- 
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ment generally drinks calmly and reg- 
ularly and belehes at the end without 
mueh noise. 

From these facts it is understand- 
able that infants who have the habit of 
vomiting badly need a long and pro- 
found sleep between meals. Every- 
thing has to be avoided that may dis- 
turb this sleep. Therefore special care 
has to be taken that the infant is thor- 
oughly satisfied after every feeding, 
even if that requires more time and 
patience than usual on account of the 
mentioned necessary measures of pre- 
caution. Also the inexpediency of pre- 
scribing remedies “between the feeding 
times” results from those facts. 

In the majority of cases, by observ- 
ing all the mentioned requirements 
and by studying the infant thoroughly 
one succeeds in reducing the frequency 
of vomiting to such a degree that it 
assumes the character of an occasional 
incident. Finally the influence of 
psychical factors may not be under- 
estimated. Often I succeeded in avoid- 
ing vomiting by leaning my cheek 
against the infant’s cheek in critical 
moments. 

There remains, however, a number 
of infants who even by greatest care- 
fulness cannot be prevented from fre- 
quent vomiting. Especially in the first 
two days when one is taking care of 
them and one has not had the oppor- 
tunity to study them—all infants come 
into my charge at the age of 6 to 8 
days, until that time they have been ia 
the lying-in hospital—they may vomit 
a great part of their food at every 
meal. It is beyond doubt that also in 
these serious cases the frequency of 
vomiting can be very much reduced by 
conscientious care. But nevertheless 
onee or twice daily nearly the whole 
amount of food they have taken during 
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a feeding will be vomited. That would 
be sufficient to condemn the infant to 
dystrophy and perhaps to still worse 
if there were not a cireumstance that 
demands the answering of a certain 
question. This question is: How must 
one proceed in the case in which the 
infant has vomited the whole amount 
of food it has taken? It appears to 
depend chiefly on the way this ques- 
tion is answered, which course the in- 
fant’s development will take. 

In order to get to the point, first the 
act of vomiting has to be considered in 
detail. As always when the whole con- 
tent leaves the stomach upward the 
vomiting takes place somewhat explo- 
sively through mouth and nose. Be- 
cause of momentary obstruction of 
both these ways of respiration the in- 
fant undergoes moments of great re- 
spiratory distress, becomes markedly 
cyanotic, and is obviously feeling 
miserable. These signs of shock do not 
last more than one or two minutes. 
The infant quiets down and quickly 
seems at ease. Usually there appears 
immediately, sometimes after some 
minutes, an unmistakable demand for 
food as ean be concluded from the in- 
tense movements of “searching” and 
from consecutive crying if that need is 
not satisfied soon. Just this phenome- 
non puts the vomiting of the infant 
into complete contrast to the vomiting 
of the adult. While the latter always 
has an absolute loathing for food after 
having vomited, the young infant has 
a marked hunger immediately, and if 
this hunger is yielded to and the infant 
takes food according to its appetite, 
one will realize the strange fact that 
this amount of food will usually be re- 
tained and normally digested, suppos- 
ing that it has been given according to 
the rules of good technique. 
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According to this way of reacting 
which seems to indicate that the chem- 
ism of the stomach is not affected in 
any way I proceed when the infant has 
vomited the whole or greater part of 
the content of the stomach. I naturally 
change the infant’s dirty clothes first, 
then I let it lie and wateh it until a 
marked hunger can be noted. For me 
that is the signal to feed it again. I 
let it drink any quantity which it takes 
with obvious appetite. In ease it has 
not vomited all food but only the half 
of it, hunger sometimes appears later, 
perhaps an hour after the vomiting. 
Whether it is more convenient in this 
ease to wait until the next feeding 
time which may take place somewhat 
earlier or to give some food between 
the meals may best be decided indi- 


vidually. The estimating of the quan- 


tity vomited is naturally difficult if 


not impossible. But just because one 
eannot know whether the infant has 
profited from the meal at all, it is 
necessary to watch its behavior after 
the vomiting and to respect its de- 
mand in deciding how to proceed. 

If I deal with the vomiting of in- 
fants in the described manner it is with 
the aim to repair the damage it has 
done on the spot and not to give it the 
possibility of developing harmful con- 
sequences. I had the opportunity to 
study these occurrences and their ef- 
fects in the following case: 


It concerns a newborn girl weighing 
3,250 grams at birth, who came into 
my eare after eight days of stay in the 
lying-in hospital, where it had been 
suckled by its mother. At home the 
seales showed that the mother did not 
supply more than half of the necessary 
food. The small amount of food the 
mother provided and the remark of the 
nurse at the hospital, the infant can 
be very “angry,” make it seem possible 
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that the infant had suffered hunger in 
the hospital. According to the pre 
seription of the physician at home, th: 
nourishment of the infant, whose cra 
nial sutures had a larger gap than 
usual, was completed first with com- 
mercial breast milk, later on with Vita- 
baber (Argentine). The milk supply 
of the mother decreased further and 
soon ceased entirely. Especially re- 
markable with the infant was the ex- 
ceedingly avid and clumsy way of 
drinking from the bottle, that led to 
abundant swallowing of air and fre 
quent vomiting. In spite of much cau- 
tion I sometimes could not avoid its 
acts of sucking and breathing interfer- 
ing mutually to such a degree that the 
choking was followed by alarming mo- 
ments of apnea with cyanosis. Such 
an event was always followed by 
vomiting. Whether this excited and 
clumsy way of nursing had any con- 
nection with the previous want of food 
I dare not decide. At all events I took 
care to nourish the infant plentifully, 
hoping that by that means its excited 
manner of drinking might cease. Food 
which was vomited was always re- 
placed soon afterward. Indeed the in- 
fant began to assume a calmer way of 
nursing, gained weight above average, 
and slept between the feeding times. 
Only at night, it always began to ery 
one hour and a half before the ten 
o'clock feeding was due, and the feed- 
ing itself proved to be a serious prob- 
lem. The infant started nursing in 
such an excited manner that I was 
foreed to interrupt the feeding soon 
after beginning in order to avoid im- 
mediate vomiting. This clumsy modus 
of drinking caused me to prolong the 
meal considerably. Whenever the in- 
fant had taken between 30 and 40 
grams I had to make it beleh. It often 
slept then for about twenty minutes. I 
let it sleep, hoping it would nurse more 
ealmly after having rested. Then I 
continued feeding, but again with in- 
terruptions. When the meal neared its 
end, there came suddenly a moment in 
which it vomited the greater part of 
the food and in which it seemed to 
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waste all my efforts. All I could do 
was to proceed in my proved way. 
While being cleaned the infant demon- 
strated an intense demand for food. I 
started feeding it again, and then I 
witnessed a surprising spectacle: while 
the food was taken very excitedly and 
only in small portions before the 
vomiting, after the vomiting the feed- 
ing proceeded in a calm, regular way 
and was terminated within about ten 
minutes without any incident. After 
having taken a certain quantity the 
infant ceased nursing spontaneously, 
belehed calmly, and fell asleep without 
having vomited anything. The same 
procedure took place on several con- 
secutive evenings, and having been al- 
ways prepared for the infant’s vomit- 
ing I sometimes sueceeded in catching 
the whole vomited quantity in a diaper 
of known weight. By this means I 
could note. that the amount of food 
taken by the infant after having 
vomited sometimes largely surpassed 
the vomited quantity. In one ease the 
infant had taken 120 grams within 
forty minutes and then vomited 70 
grams. Having been offered food soon 
afterward it took 125 grams. The 
highly inereased capacity of the stom- 
ach after the act of vomiting is re- 
markable. Surely this fact ean partly 
be explained by the circumstance that 
together with the discharged food all 
the air is expelled out of the stomach. 
It is diffieult to decide whether the en- 
tire phenomenon is sufficiently ex- 
plained by this fact. It may not be 
impossible that a “gastrospasm” has 
existed, which was eliminated by vomit- 
ing. The infant progressed excellently 
and gained weight above average, At 
the age of 5 weeks vomiting ceased, but 
recurred after two weeks. The infant 
‘ontinued to develop well. After two 
nonths and a half it weighed 6 kilo- 
zrams. 

This case seems apt to demonstrate 
‘hat no disturbance of the infant’s de- 
elopment need result from an intense 
endency to vomit, if the infant’s 


yhysiological necessities are duly re- 
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spected, that is to say, if the most dan- 
gerous consequence, the hunger, is 
avoided. That is just the demand 
which is usually not fulfilled. All the 
information I obtained in this re- 
gard confirmed my supposition that al- 
ways, be it the nurse or the mother 
who takes care of the infant, the baby 
remains without food until the next 
feeding time if it has vomited the 
whole content of the stomach. 

We shall have to follow the develop- 
ment of matters which' takes place if 
the infant, after having vomited the 
whole content of the stomach does not 
receive anything until the next feeding 
time. The consequences depend (1) on 
the intensity of the tendency to vomit; 
(2) on the quality of the technique of 
feeding. 

If the tendency to vomit is moderate 
and the technique of feeding good, the 
consequences will not be very serious. 
According to the loss of food the 
weight gain will be somewhat delayed, 
a slight dystrophy will result. It is 
understandable that an inadequate 
technique of feeding will increase the 
frequency of vomiting and complicate 
the ease. If the tendency to vomit is 
intense, even a good technique of feed- 
ing will not completely remove the 
gravity of the situation. The infant is 
subjected to a permanent hunger, it 
eries much, gets nervous, and its ex- 
cited way of nursing presents a diffi- 
cult task for the technique of feeding. 
It is comprehensible that a faulty tech- 
nique of feeding increases the dangers 
highly and can even result in a cata- 
strophical stage in which the infant 
retains very little food. Particularly 
unfavorable conditions are created by 
a breast which has only a seanty milk 
supply at which the infant has to 
labor to obtain food and at which it 
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is not even placed properly. Many 
circumstances work together to make 
the infant swallow more air than food 
and to make it vomit nearly every- 
thing it has taken. We have thus to 
do with a condition characteristic to 
the pylorospasm. 

Having got the impression in the 
course of many years that the number 
of diseases which are supposed to 
originate in the infant itself is dimin- 
ishing as the technique of feeding 
grows more and more accomplished, 
it is natural that the problem of pylo- 
rospasm has interested me particu- 
larly, especially as during my work- 
ing as a I have never met a 
single case of pylorospasm among the 
infants I took care of. I am 
lutely aware that this fact does not 
signify anything. It is in the nature 
of things that I cannot dispose of 
vases of infants I have 

If thus among about 


nurse 


abso- 


hundreds of 
taken 
75 eases I never met any pylorospasm 
There is, 
however, another that 
has made me somewhat thoughtful, 
namely, having repeatedly had in- 
fants with an obstinate and violent 
tendency to vomit in my charge, | 
have not had a single case which has 
not developed excellently during the 
sare. It is 


“are of. 


that does not mean much. 
circumstance 


time it was under my 
therefore natural that all these cir- 
cumstances together have caused me 
to consider this question: May it be 
possible that no pylorospasm will ever 
develop if the tendency of infants to 
vomit is dealt with in an adequate 
way; that means if (1) by great care- 
fulness and a perfect technique of 
feeding vomiting is reduced consider- 
ably in intensity and frequency; (2) 
in case it has occurred, the most dan- 
gerous consequence, the hunger, is 
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avoided by a proceeding such as de 
scribed above. 

My efforts to obtain cases of pyloro- 
spasm and to go by studying them 
more deeply to the bottom of things 
unfortunately have had no success. 
I had hence to rely completely on 
theoretical information ; there is, how- 
ever, only a modest supply at my dis- 
posal. The eases Finkelstein has re- 
ported in his book in the discussion 
of the therapy seem to answer that 
question in an affirmative way. These 
eases are the following: 

(1) Onee a striking change to im- 
provement occurred, when instead of 
the wet nurse who had a poor milk 
supply and from whom the infant 
took with obvious labor 400 grams on 
the average daily, there was provided 
another who had plenty of milk and 
an easygoing breast and in which 
-ase the amount of food taken by the 
infant surpassed 500 grams. 

(2) In the ease of another infant, 
vomiting reeurred that had already 
ceased entirely, when the mother’s 
milk supply decreased with the ap- 
pearing of the menstruation. Vomit- 
ing stopped again when human milk 
was given by the bottle besides the 
maternal milk. 

(3) A 9-week-old baby boy, who 
was suckled by his mother and whose 
tendency to vomit was very violent 
and entirely resistant against any at- 
tempt to restrain it, was admitted to 
the children’s hospital to be operated 
upon. Since the surgeon was not at 
hand the operation could not take 
place immediately. The infant re- 
ceived protein milk with 5 per cent 
‘arbohydrate. Thereby such an in- 
tense improvement happened on the 
spot that the operation was not neces- 
sary any more. 
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his last ease, in which Finkelstein 
aseribes the change for the better to 
the protein milk, seems to be espe- 
cially impressive. It appears to me 
to be beyond doubt that the improve- 
ment was caused not by the changed 
quality of food, but by the changed 
technique of feeding by way of the 
bottle. First the infant was possibly 
placed more properly during feeding; 
second, it may have had the oppor- 
tunity to drink more; and third, the 
food was received by the infant with- 
out labor and consequently without 
the harmful intake of a great amount 
of air. 

For the same reason it is under- 
standable why the feeding by way of 
a tube has proved useful in cases of 
obstinate vomiting. The infant is 
spared the act of swallowing and con- 
sequently the reception of air. 

Now all the above-mentioned fae- 
tors may play an important role in 
explaining the sometimes disastrous 
vomiting. Their relation to the other 
well-known symptoms of pylorospasm 
which have eventually given the name 
to the illness seems to be more compli- 
cated, especially their relation to the 
obvious obstruction of the pylorus 
and to the increased peristalsis of the 
stomach resulting from this obstrue- 
tion. 

In order to obtain an explanation 
some physiological facts have to be 
considered. It is a strange phenome- 
non how persistently the stomach 
seems to maintain the habit of indi- 
eating a separate way out to both the 
parts which compose its contents: the 
pylorus to the chymus, the cardia to 
the air. Indeed I see this phenome- 
non practically confirmed every time 
when I take the infant out of bed at 
feeding time after it has slept three 
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hours and its stomach is empty. 
When put vertically it often belches 
immediately, especially if it has not 
belehed at the end of the last meal. 
While the chymus has thus left the 
stomach through the pylorus, the air 
has been retained until it has gotten 
an opportunity to escape through the 
sardia. Besides many but not all in- 
fants beleh while sleeping in their 
beds in a lateral position. At all 
events numerous phenomena, which to 
a great extent everybody can observe 
on himself, seem to demonstrate that 
normally the air leaves the stomach 
through the esophagus and _ not 
through the duodenum. It is there- 
fore very probable that the stomach 
has means by which to prevent the 
passing of air through the pylorus. 
Most probably it will react with the 
contraction of the pylorus muscle as 
soon as the pressure of air inside the 
stomach surpasses a certain degree. 
The main symptom of pylorospasm, 
the violent projectile vomiting, is a 
proof that the stomach is highly filled 
with air. Also the deep peristaltic 
waves which are usually visible in the 
epigastrium of infants suffering from 
pylorospasm demonstrate that a great 
amount of air is in the stomach. 
Otherwise the waves would not be 
visible. 

We have thus to do with a stomach 
which is filled with an abnormally 
great amount of air and of which the 
pylorus muscle is contracted in re- 
sponse. The inereased and visible 
peristalsis is explained this way. The 
hypertrophy of the pylorus muscle, 
which may be of secondary nature, may 
be a work hypertrophy. How can, how- 
ever, the well-known tumor of ecarti- 
laginous consistency be explained, 
which can be felt in the region of the 
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pylorus and which is generally de- 
rived from the hypertrophy of the 
pylorus muscle? 

It is a well-known fact that cases 
of pylorospasm are reported in which 
the autopsy revealed an entirely nor- 
mal pylorus, though every symptom 
of the disease had been present, in- 
eluding a marked tumor in the region 
of the pylorus. This facet is an ir- 
revocable proof that the tumor cannot 
have been caused by the pylorus mus- 
cle. As a consequence, doubt arises 
as to whether an hypertrophieal py- 
lorus muscle may be felt at all, let 
alone as a tumor of eartilaginous con- 
sistency. It is questionable whether 
a pylorus muscle that normally can- 
not be felt even in state of contraction 
may lead, by assuming the double 
thickness, to the palpation of a tumor 
as hard as cartilage. Furthermore it 
is reported to be a characteristic of 
the tumor that it changes shape and 
consistency under palpation. This is 
not very probable with a tumor con- 
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sisting of such a firm tissue as is th 
smooth musculature. 
now the question of the 
the resistance which (1) 
in the stenosis of the pylorus, (2) i 


If we conside 
‘ause © 
has a pat 
as hard as eartilage and change 
shape and consistency under palpation 
(3) proves to be substanceless a‘ 
autopsy, there ean hardly be any othe: 
cause than the air-filled antrum pylori 

Future mad 
with pyloro 
spasm will show whether the hypothe 
sis discussed in this paper is probable 


investigations to be 


infants suffering from 


SUMMARY 

Taking care of young infants is a 
very interesting matter for the pedia- 
trician. It affords important observa- 
tions concerning the normal and patho- 
logical physiology of young infants. 
Especially the technique of feeding is 
of a higher importance than is gener- 
ally supposed, and it appears to have a 
great part in the etiology of several 
diseases of the young infant. 
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EPIDEMIC OF NARCOTIC USE AMONG SCHOOL CHILDREN IN 
NEW YORK CITY 
HAROLD JACOBZINER, M.D. 
New York, N. Y. 


DDICTION is defined as ‘‘a state 
A of periodic or chronic intoxiea- 
tion in which an individual compul- 
sively abuses a drug to such an extent 
that the individual and society are 
harmed.’”? 

Adolescent addiction is not a new 
phenomenon. According to Wider 
about 30 per cent of all addicts treated 
at the United States Public Health 
Service Hospital at Lexington, Ky., 
started on the road to addiction be- 
There 


has, however, been a marked upsurge 


tween 17 and 20 years of age. 


in the usage of drugs by adolescents 
since 1949. 
According to Zimmering and asso- 


wiates,? “Over the past nine years 


1941-1950), the psychiatric division 
of Bellevue. Hospital admitted an 
average of 20 persons a year with 
either heroin or morphine addiction. 
From 1940-1948 not a single adolescent 
was diagnosed as an addict. In 1949 
there was one, and in 1950 six cases of 
among adolescent 
boys and girls. During the first two 
months of 1951, 65 boys and 19 girls 
were admitted with heroin addiction. 
Their ages ranged from 14 to 20 years.’’ 

No eases of nareotie usage or addic- 
tion were known to the School Health 
Service until the summer of 1950. At 
the beginning of the school year the 
problem of narcotic use in the school- 
age group among the adolescent had 
reached epidemic proportions and a 


heroin addiction 


From the Department of Health, Bureau_of 
School Health, Dr. Robert W. Culbert, Di- 
rector. 


program of action was urgent. The 
school physicians knew very little 
about medical aspects of the narcotic 
problem and about the available com- 
munity resources. 

There were no separate facilities for 
the treatment of the adolescent user or 
addict, and no means for rehabilita- 
tion, follow-up, and aftereare. When- 
ever a pupil was suspected, the school 
notified the Police Department and a 
representative was sent to the school 
or to the home of the presumed addict. 
The representative of the Juvenile 
Aid Bureau of the Police Department 
related that about 75 per cent of such 
direct referrals turned out to be false 
alarms, and emphasized the need for 
a screening device to save effort and 
manpower, and to avoid stigmatizing 
innocent suspects. 

The overdiagnosis was due to the 
vigilance and eonecern of the school- 
teachers. 
increased after the Police Department 
distributed a brochure on Use of Nar- 
cotics by Children and Young Adults* 
and listed various signs and symptoms 
of nareotie addiction, many of which 


Overdiagnosis was greatly 


were nonspecific. 

The need for an improved screening 
device was obvious. The brochure 
was withdrawn and direct referrals 
by teachers and principals were dis- 
continued. Children suspected of 
using drugs were referred to the 
School Health Service for medical 
screening. If the school physician, 
after an interview and examination, 





decided that the student was using 
nareoties, the student was referred to 
an appropriate treatment agency. 

In order to eneourage students to 
seek guidance and to prevent stigma- 
tizing the suspected user of narcotics, 
no formal notification to the Police De- 
partment Juvenile Aid Bureau was 
made until after the case was verified 
as one of drug addiction. Thus many 
innocent suspects and their families 
were spared the embarrassment and 
emotional trauma of being listed by 
the Police Department. 


INDOCTRINATION AND TRAINING 
The chief functions of the School 
Health Service in the control of the 
nareotic epidemic in the school-age 
child were as follows: 
1. To 


nursing, and teaching staffs to recog- 


indoctrinate the medical, 
nize the signs and symptoms and be- 
havior attitudes of drug addiction. 

2. To discover suspicious users and 
to bring them under prompt medical 
auspices. 

Treatment facilities for the adoles- 
cent were still unavailable. 
ation with the Department of Hos- 
pitals facilities were made available in 


In cooper- 


two institutions for the treatment of 
the acute phase. A simple procedure 
was established whereby a child sus- 
pected by the school physician of using 
nareoties could be immediately ad- 
mitted on the telephonic recommenda- 
tion of the school physician. The con- 
sent of the parent was usually ob- 
tained. 

In schools and playgrounds not hav- 
ing health services, upon a telephone 
all from the principal to the school 
health services a physician was imme- 
diately dispatched to the school or 
playground to examine the child and 
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take appropriate action. Thus the en- 
tire school population of New York 
City was covered. 

Evidence of the value of indoctrina- 
tion of the teaching staff can be ob- 
tained from the number of correct re- 
ferrals of regular teachers and the 
playground teachers during the sum- 
mer. During the school year, teach- 
ers who received indoctrination re- 
ferred approximately five suspects to 
the medical room for every actual case. 
During the summer months, however, 
the ratio was about fifteen suspects re- 
ferred for examination by the school 
health services for every one verified. 


EPIDEMIOLOGICAL DATA 


Data were gathered on all eases ex- 
amined which included: age, sex, geo- 
graphie location, method of addiction, 
souree, disposition of the case, treat- 
ment, follow-up, and all other relevant 
information that could be obtained. 
As is true of any epidemic disease, it 
is not only the noxious agent that must 
be studied, but also the host and the 
total environment. Indeed, in the case 
of nareotiec usage or addiction, the 
agent is of lesser importance than the 
host and/or the environment. For 
addiction is only symptomatic of an 
illness and not a disease entity in it- 
self. The underlying causes must be 
discovered and understood. The ad- 
dicted person or the user and what 
~auses him to use the drug are impor- 
tant, and not the addiction or use per 
se. 

Not everyone who is exposed to a 
nareotie drug becomes an addict: Two 
factors are necessary for the produe- 
tion of addiction: 

1. The individual or host must have 
a psychologic disturbance, i.e., a mal- 
adjusted personality. He may use the 
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Taste I. Narcotic USErs AMONG SCHOOL CHILDREN BY TYPE OF ScHOOL (AS REPORTED BY 
SCHOOL PHYSICIANS), NEW YorK City 
(SEPTEMBER, 1950, TO FEBRUARY, 1952) 























TYPE OF SCHOOL | NARCOTIC USERS | POPULATION | RATE PER 10,000 
Elementary Public 49 655,893 715 
Elementary Parochial 1 229,251 04 
Academic High School 37 162,267 2.28 
Voeational High School 80 45,096 17.74 

Total 167 1,092,507 1.53 
Number of 
Children 
100 
oF 
80+ 
- Tor 
6ob Others 








\ NN \ 








Elenentary Academic Vocational 
Public Nigh School High School 
Total Number of Total Numer of Total Number 
Elementary Schools- Academic High of Vocational 
648 Schools - 60 High Schools - 46 


Fig. 1.—Narcotic users among school children by type of school (as reported by school 
physicians), New York City, September, 1950, to February, 1952. Elementary: 50 narcotic 
users were reported from all elementary schools; 34 of these were from one school “X” in 
a critical area. Academic: 37 narcotic users were reported from all academic high schools; 


15 of these were from one school “Y” in a critical area. Vocational: 80 narcotic users were 
— from all vocational high schools; 42 of these were from one school “Z” in a critical 
drug for a time but does not become flicts abate, and he actually expe- 
addicted. riences a sense of well-being. <Acci- 

2. The drug, or agent, must resolve dental addiction is rare. The ‘‘nor- 
the anxieties and tensions from which mal’’ adolescent who occasionally uses 
the individual is suffering. or has used the drug in a way of gang 

The characteristic response of an ad-_ identification with a group on a dare 
diet to the drug is that he becomes or out of curiosity does not experience 
‘“‘normalized,’’ has a feeling of nor- any pleasure from it. This group can 
mality, his anxieties, tensions, and con- and does give up the use of drugs. 
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Once off the drug, the nonaddict does 


not look for it again and has no ‘‘yen’’ 


or craving for it. 
The addict, 


off the drug, has a great ‘‘yen’”’ 


however, relapses when 
for 


it, and will again start using it unless 


something else is given to him in terms 


of support, security, psychotherapy 


emotional guidance, and counselling. 

One hundred sixty-seven 
(heroin ) 
by the School 


nareotie 


for treatment 


’ 


verified 
users were referred 


Health 


Service between September, 1950, and 


February, 1952 (Table I, Fig 1). 
these, 148 were males (89 per cent) 
and 19 (11 
Several Four of 


were females 


were siblings. 


Of 


per cent). 
the 
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were 14 years old (Table LI, Fig. 2 
Only seven were 19 years and over a 


the time of detection. This small num 


ber is explained by the fact that at this 


age they would no longer be in attend 
ance at school. Most of the cases came 
from localized tension areas inhabited 
by groups subjected to many depriva- 
tions and discriminations. Many wert 
also from disrupted and disorganized 
Though every racial, ethnic, 
and 
represented, there was a marked con- 
centration in two critical areas. Three 
schools out of a total of 754 were re- 
sponsible for 54 per cent of all eases, 
and over 25 per cent 


homes. 


socioeconomic group creed wert 


‘ame from one 


167 voluntarily requested treatment. vocational high school. 
TABLE II. Narcotic USers AMONG ScHoo. CHILDREN By AGE AND SEX (AS REPORTED BY 
ScHooL PHYSICIANS), NEw YorK CITY 
(SEPTEMBER, 1950, TO FEBRUARY, 1952) 
AGE IN YEARS TOTAL l MALE “FEMALE 
Under 14 10 9 1 
14 12 12 0 
15 45 35 10 
16 50 47 3 
17 28 25 3 
18 15 14 1 
19 and over 7 6 1 
167 148 19 


The rate for vocational high schools 
was 17.74 per 10,000 students, as com- 
9 YR 


pared with a rate of 2.28 in academic 
high schools, and an over-all city-wide 
rate for the entire school population 
of 1.53. It may be pointed out that 
vocational high schools include a large 
number of a low-income group, and the 
is larger than 
Emotional 
disturbances are more frequent and 


é , 


number of ‘‘drop-outs’ 


in academic high schools. 
the average I.Q. is lower. In general, 
they are a more deprived group than 
their counterparts in the academic 
high schools. 

The largest number of users was at 
age 16; ten were under 14, and twelve 





The largest number of eases was 
seen between December, 1950, and 
June, 1951 (Fig. 3). The epidemic 


reached its peak in May, 1951, and 
then gradually abated toward the end 
of the school year. During the sum- 
mer months, of all eases reported from 
playgrounds (forty-five) only 
eases were verified as users. The rea- 
son for this low incidence in the play- 


two 


grounds is perhaps due to the fact that 
a more socially-minded and emotion- 
ally stable group attends the summer 
programs. 

With the opening of the 1951-1952 
school year the incidence again rose 
during the first two months and then 
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Fig. 2.—Narcotic users among school children by age and sex (as repc 
physicians), New York City, September, 1950, to February, 195 
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‘ig. 3.—Narcotic users among school children by month reported by school physicians, New 
York City, October, 1950, to February, 1952. 
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These adoles- 
cent users of drugs were outwardly 


showed a sharp drop. 


indistinguishable from the nonusers. 
They were not visibly psychotie or 


neurotic and had an average scholastic 
record. Only eight had police records 
of delinqueney prior to experimenta- 
tion with the drug. 

With the exception of four cases, 
these teen-agers did not present signs 
and symptoms of drug intoxication or 
withdrawal symptoms at the time of 
detection. All but two were in fairly 
physical The only 
findings were multiple needle punc- 
tures, sears, sclerosis of veins, and in- 
fected veins. All 
were acquainted with the illicit drug 
traffic and had knowledge of how and 
where to obtain the drug, but were 
woefully ignorant of the ill effects and 
ultimate consequences of drug addic- 
tion. 

The average duration of addiction 


good condition. 


areas around the 


or usage was six months, ranging from 
several weeks to eighteen months. The 
doses varied from one to fifteen cap- 
average of four cap- 
The average 


sules, with an 
sules of heroin per day. 
cost per capsule is one dollar. 

All the nareotie users gave a similar 
history regarding their initial imtro- 
duction to the drug: ‘‘a friend gave 
it to me,’’ ‘‘was introduced to it at a 


party,’’ ‘‘was curious,”’ ‘‘everybody 
was doing it and I wanted to keep up 
with the rest of the group.’’ <A 14- 
year-old stated: ‘‘A friend gave me a 
reefer [marijuana cigarette] in school 
in May, 1949. Continued smoking 
marijuana cigarettes for about six 
months, three to four times weekly, 
depending on finances. My friend told 
me that was kid stuff. Before Christ- 
mas tried heroin because all my 
friends were using it. Used it mainly 








OF PEDIATRICS 


on week ends or holidays. First 
‘snorted’ [nasal route] it for several 
months, ‘skin popping’ 
[subeutaneous injections}. After a 
while I used the mainline [intravenous 
route].” He is said to have injected 
himself in parks, hallways, or on roofs, 
and that he was spending as much as 
$6.00 per day on drugs. The friend 
who introduced him to the drug died 
of an overdosage. 

A large percentage began with mari- 
juana cigarettes but soon abandoned 
them and resorted to heroin, ‘‘snif- 
fing’’ or ‘‘snorting,’’ ‘‘skin popping,”’ 
and eventually ‘‘mainlining.’’ They 
also stated that the drug was easily 
available but ‘‘expensive.’’ A small 
number admitted stealing from par- 
ents and others in order to obtain suf- 
ficient funds to pay for the ‘‘stuff.’’ 
They continued usage merely to keep 
up with the gang, but did not derive 
pleasure from it. 

Twenty-one out of the 167 were ar- 
rested following their introduction to 
drug usage for stealing, possession of 
drug, or ‘‘pushing,’’ i.e., selling, 
though previously they had no police 
records of delinquency. <A follow-up 
on ninety-four cases showed that 
seventy-four, or about 78 per cent, left 
school in the interval between recogni- 
tion and the end of 1951. This is be- 
cause most of these patients were then 
16 years of age or over, and compul- 
sory attendance at this age is no longer 
in effect. Several obtained working 
papers and are now employed. There 
was no systematic follow-up, after- 
eare, and rehabilitation of these in- 
dividuals after discharge from the 
hospital. Those who returned to 
school are apparently doing well 
scholastically and are, presumably, off 
the drug. 


then began 
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The 167 cases herein reported are 
not to be construed as the total num- 
ber of nareotic users in the school 
population. Many were undoubtedly 
referred directly to treatment agen- 
cies or to the Police Department. The 
figure probably represents about one- 
fourth of the total number of narcotic 
users in the school population. 


DIAGNOSIS 


It is not easy to recognize an addict 
until addiction is of some duration, 
when marked personality changes and 
personality regressions are evident.° 

There is no simple chemical diagnos- 
tie test and no pathognomonic physical 
signs of early addiction. Diagnosis is 
usually made by the patient’s admis- 
sion that he is a user of drugs. Needle 
marks, abscess sears, and pin-point 
pupils may be noted. This is not a 
reliable sign.6 The finding of the 
‘‘works,’’ the eye dropper, spoon, 
needle, or little cones which are used 
for ‘‘sniffing’’ or ‘‘snorting,’’ consti- 
tutes presumptive evidence. The use 
of the ‘‘vernacular’’ or association 
with other addicts is also suggestive. 

The early effect of the drug is rap- 
idly dissipated and no deviation from 
the normal routine is observed. The 
user May even appear more pleasant. 
If observed soon after intake of the 
drug, he may be lethargic, sleepy, 
dreamy, and experiencing fantasies of 
omnipotence. 

If usage is continued for some time 
and tolerance is established, a dra- 
matie change in personality and be- 
havior will take place. The drug has 
to be taken in ever larger doses and at 
more frequent intervals. Interest lags 
in anything but in securing the drug. 
Attendance at school and scholastic 
achievement fall off, and the pupil 
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withdraws from previous social ac- 
tivities. A marked loss of appetite 
and loss of weight appear later. <A 
lack of drives, aggressiveness, and sex- 
ual interests are noted. During the 
stage of physical dependence, the ab- 
stinence syndrome will develop if the 
drug is suddenly withdrawn. This is 
a positive diagnostic sign of addiction. 
In ‘‘habituation’’ while the habituee 
may desire the drug, no ill effects will 
be experienced if the drug is with- 
drawn or totally discontinued. 


TREATMENT 

The adolescents referred to hospitals 
for treatment remained there for ten 
days to six weeks. According to the 
Bellevue Study® the acute detoxication 
presented no special problems. None 
needed heroin or any opium derivative 
for withdrawal symptoms. Those with 
mild symptoms received no medica- 
tion. About 20 per cent with moder- 
ately severe symptoms,-such as lacri- 
mation, restlessness, perspiration, an- 
orexia, and insomnia, were relieved by 
small amounts of Sodium Amytal. 
Withdrawal is generally not a difficult 
problem in the adolescent. This would 
imply that the adolescent is not fully 
‘‘addicted’’ but merely a user of the 
drug. While he has a psychologie de- 
pendence, a total physical dependence 
is perhaps not established. 

Relapses are common after the medi- 
cal treatment because of the readv 
availability of the drug, and chiefly 
because the basic underlying causes re- 
sponsible for the initiation of the ‘‘ad- 
diction’’ still exist. Some return to 
the drug on the day of discharge. 

The second phase of the treatment, 
the ‘‘psychosocial,’’ is difficult. The 
prevention of relapses must include a 
stay in a ‘‘drug-free protected en- 
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vironment’’ from four to six months 
where the addict can be rehabilitated, 
reoriented, and re-educated before he 
can be returned to his everyday en- 
vironment with any degree of security. 
There are no such facilities limited for 
the care of 
quent, 
One will soon open in New York City. 
The Public Health Service Hospital 
in Kentucky has many disadvantages, 
admits 
many of whom are hardened criminals. 

I am indebted to Dr. Robert W. Cul- 
bert 


**normal,’’ i.e., nondelin- 


adolescent users of narcotics. 


since it addicts of all 


ages, 


for the following case which is 
illustrative of the ineffectual present- 
day treatment of the adolescent user: 

L. C., aged 16 years (living in a 
eritical area), applied for working 
papers on April 8, 1952. Physical ex- 
amination was negative, except for a 
few needle marks. When questioned, 
the boy told the foliowing story: He 
left high sehool while in the third 
term. He had become a user of heroin. 
In December, 1950, he was admitted 
to the Public Health Service Hospital 
at Lexington, Ky., and was discharged, 
supposedly cured, in April, 1951, after 
four months. The boy admits taking 
an oceasional ‘‘shot’’ of heroin (about 
once a month). Yet he says he is not 
‘*hooked,’’ only having an occasional 
‘*ven.’’ He says it is difficult to get 
a good job because he cannot account 
for his time while in Lexington. The 
present employment is in the garment 
district as a stock boy and messenger. 
He feels it is a bit too hard, yet it is 
the best he can get under the cireum- 
stanees. Says he would not want to 
go to Riverside Hospital when it opens 
for two reasons: the first is that he is 
still eured: the second is that he is not 
in. need of any ‘‘postgraduate’’ les- 
sons. He elaims that he got a well- 
rounded education while at Lexington 
from the older inmates. At the time 
he was admitted he only knew of 
heroin. In four and one-half months 
he learned about morphine, cocaine, 
Dilaudid, Nembutal, papaverine, ete., 
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and ‘‘sex.’’ It is the examining physi 
cian’s impression that the boy is 
steady user of heroin at the presen 
time. He admitted taking a shot th: 
day before, but today his pupils wer 
pin point and he was pale, nervous 
and apprehensive. He is of sligh 
build and small in stature. While thi 
job is not ideal for a boy of his back 
ground and physique, it seemed pref 
erable, nevertheless, to approve this 
employment rather than to turn him 
loose on the streets with negligibl 
prospects for any other employment, 
and with inereased opportunity for 
further mischief. 

The residential school hospital fa- 
cility must be staffed by experts in 
the various fields, including psychia- 
physicians, 
teachers, nurses, vocational guidance 
experts, counsellors, occupational ther- 
apists, trade-school teachers, and spir- 
itual leaders. It must also contain 
planned and supervised recreational 
facilities. Follow-up and aftereare 
are an integral part of the treatment. 
Indeed, follow-up care should begin at 
the time agency 
should preferably be responsible for 
the follow-up and aftereare. The 
agency must learn about the family, 
patient, and the home situation. The 
basie treatment of the addict actually 
starts at home, in the street, and in 
the environment from which he comes, 


trists, psychologists, 


of admission. One 


because of the problems inherent in 
his relationship with the environment 
with 
cope. 


which he or she was unable to 

Periodic home visits by a nurse 
and/or 
during the patient’s stay in the resi- 
dential center, to survey the home and 


social worker should be made 


immediate community, and to prepare 
parents and family for the patient’s 
return and for his acceptance into the 
fold. Parents and community must be 
reoriented and their attitudes may 
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need modification. Full 
into the home and community is essen- 


acceptance 


ti The adolescent must also be pre- 
pared for the day when he will leave 
the ‘‘sheltered environment.’’ He 
should be helped with educational, em- 
ployment, and recreational opportu- 
nities. 

Some authorities advocate’ that 
adolescents be placed away from home 
and the adverse environment for 
periods up to three years, with periodic 
trials at home to test whether they 
would relapse or stay off the drug 
successfully. One questions the wis- 
dom of such a procedure in the case of 
adolescent users. The majority have 
not developed a physical dependence 
and irreversible changes as evidenced 
by the fact that the abstinence syn- 
drome was mild or absent and most of 
them did not exhibit any real psychosis 
or neurosis. A narcotic user who needs 
two or three years in a different en- 
vironment lest he relapse would be 
more likely to manipulate his new en- 
vironment rather than be manipulated 
by the environment. 

It is far better to modify his every- 
day environment. It is important for 
the adolescent to have a sense of be- 
longing and to be included as a mem- 
ber of his own family group. 

The residential center must also in- 
clude an outpatient facility in critical 
areas for the medico-psycho-social fol- 
low-up of discharged patients, and for 
the treatment of the occasional user 
who is not in need of institutionaliza- 
tion. Group therapy may also be in- 
‘luded as a useful adjunct in selected 
cases. 


DISCUSSION 


Psychologie maladjustment is an 
important etiological factor and is ac- 
centuated by the stresses of adoles- 


cence. Adolescence is a critical period 
with many alterations, drives, de- 
mands, and stresses. There is a great 
desire for independence and emancipa- 
tion. While all try to adjust and 
resolve their tensions, conflicts, and 
anxieties, not all sueceed. Adolescence 
requires great adaptability. An in- 
dividual’s adaptability to stress and 
vulnerability will be largely dependent 
upon his earlier experiences, health 
status, and prior deprivations. Child- 
hood experiences are important con- 
tributory factors and will determine 
to a large degree how an individual 
will adapt and adjust to stresses in 
later life. While not all deprived in- 
dividuals exhibit full psychosis or 
neurosis, there are many subclinical 
eases of maladjustment resulting from 
various degrees of deprivation. Be- 
eause of his desire to belong and to 
conform to gang identification, its 
practices and modes of behavior, the 
adolescent is an easy and vulnerable 
target to antisocial activities. 

Adaptability is usually decreased in 
persons suffering previous depriva- 
tions, with a resultant development of 
conflicts, tensions, and anxieties. They 
thus resort to the drug to resolve their 
tensions and conflicts and also perhaps 
as a rebellion against their parents 
and the unfavorable environment in 
which they live. 

Drug addiction is symptomatic of 
a basie personality maladjustment. 
Prevention is the best treatment. Re- 
moval of the souree, i.e., the supply of 
the drug, while essential, will not re- 
sult in the prevention. The basic per- 
sonality disorder which precipitated 
the addiction must be corrected if pos- 
sible. 

Not only the agent (drug) but the 
host and the environment must be 
studied and their interaction under- 
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stood. The problem is multiphasie and 
complex, and requires a team effort. A 
collaborative approach must be devel- 
oped in which the physician, psychia- 
health nurse, teacher, 
social worker, minister, legislator, law 
enforcement officer, and other health 
combine 


trist, officer, 


and welfare personnel will 
their various skills and knowledge to 
the solution of this difficult problem. 

The control of nareotie addiction is 
a very difficult and complex one and 
fronts, in- 


must be fought on all 


eluding medical, legislative, educa- 


tion, and investigative research. 


SUMMARY AND CONCLUSIONS 


1. An epidemic of narcotic addic- 
tion in the adolescent is deseribed. 

2. Addiction is not an illness in it- 
self, but is symptomatic of basic un- 
derlying personality disorders. 

3. Treatment is multiphasic, medi- 
eal, social, and psychologic. 

4. To prevent relapses, prolonged 
four to eight months’ treatment in a 
drug-free, residential school environ- 
ment is recommended. It should pro- 
vide facilities for the rehabilitation, 
reorientation, and education of the in- 
dividual, psychotherapy, and _ voca- 
tional therapy. 

5. Admission should be mandatory 
but without any criminal or court 
stigma. 

6. Follow-up and 
including 


aftereare pro- 


grams, counselling and 


guidance to the family, should be initi- 
ated before discharge from the institu- 
tion. 

7. More stringent law enforcement 
regulations at all levels. 
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8. User to be treated as a diseased 
person and not as an offender or out 
east. 

9. Public Health Edueation to be 
directed at all levels. It must be aec- 
eurate and authoritative and devoid 
of sensationalism and overdramatiza- 
tion. 

10. Prevention is the best treatment. 
A collaborative effort of many skills 
and disciplines is needed. 

11. Agent, host, and total environ- 
ment must be considered and evalu- 
ated in relation to their impact on 
health and disease. 

12. Treatment should be highly in- 
dividualized and adjusted to needs. 

13. Much remains to be 
about the complex problem of narcotic 
addiction. Confusion still prevails in 
connection with many facets. Addi- 
tional investigations must be carried 


learned 


on. 

14. Research studies are needed on 
all aspects of drug addiction, its causa- 
tion, and its total prevention. 
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ACUTE CEREBELLAR ATAXIA IN CHILDREN 


A Report or THREE CASES 


CaptaIN ARTHUR GOLDWYN, MeEpicaL Corps, UNITED STaTES ARMY, AND 
A. Martin WaLDMAN, M.D., New York, N. Y. 


CUTE cerebellar ataxia in child- 

hood is a syndrome whose fre- 
queney has not been generally ap- 
preciated in pediatric — literature. 
The typical clinical picture consists 
of an acute onset of falling, reeling, 
staggering gait, and imbalance in 
otherwise apparently healthy children, 
or in the course of acute infectious 
disease. Additional symptoms, such as 
intention tremor, nystagmus, ataxic 
speech, and disturbances of the sen- 
sorium, may also be present. The 
prognosis is generally favorable. 
Three cases in aS Many years were 
observed on the pediatric service of 
a single general hospital. Each pa- 
tient made a rapid and complete re- 
covery. 

Although Leyden' first described 
acute ataxias in 1869, it was Griffith,’ 
in 1916, who directed attention to this 
syndrome in children in the Ameri- 
ean literature. He collected seven- 
teen eases and reported a case of his 
own. In 1920* and 1921* he de- 
scribed three new cases from his own 
practice, and ten others from the 
literature. The ages of these thirty- 
one children ranged from 314 to 12 
years. Immediately preceding or con- 
comitant infectious disease was pres- 
ent in twenty-four cases. The follow- 
ing disease association was noted: 
measles, 8; influenza, 5; typhoid fever, 
4; searlet fever, 2; pertussis, 2; diph- 
theria, 1; poliomylitis, 1; dysentery, 

From the Pediatric Service of Dr. Harry 
D. Pasachoff at the Morrisania City Hospital, 


New York City, and the New York Medical 
College. 
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1. Symptoms were often severe. Un- 
consciousness was present in twelve 
eases and disturbance of the senso- 
rium, mania, delirium, or 
apathy, occurred in nineteen. Speech 
was affected in twenty-two cases. 
Nystagmus was noted in ten. Vomit- 
ing and convulsions were common. 
Griffith noted that practically none of 
his cases showed only cerebellar symp- 
toms and he preferred labelling the 
syndrome ‘‘cerebrocerebellar ataxia.’’ 
He concluded that symptoms were due 
to an acute encephalitis affecting pre- 
dominantly the cerebellum. No 
deaths attributable to the syndrome 
were encountered, but only eight pa- 
tients were completely recovered in 
less than six months and three addi- 
tional patients were well in a year. 
The remainder made slow gains, or 
remained stationary, but none showed 
progression. One-fourth of the pa- 
tients became mentally defective. 


such as 


Babonneix® recorded five new cases 
in 1928 in children ranging in age 
from 17 months to 3 years. Three 
eases began spontaneously without 
preceding illness. Enterocolitis oc- 
eurred before the fourth case and 
lethargic encephalitis had been pres- 
ent in the fifth patient. Symptoms 
regressed in all cases. A spinal tap 
was performed on one patient. The 
fluid was found normal except for a 
slight inerease in the albumin con- 
tent. Babonneix described the Euro- 
pean classification of infantile ataxias 
into two categories: Leyden’s, or pri- 
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mary type, and the Westphal type 
occurring after known infectious dis- 
ease. 

In 1944 Klingman and Hodges’ 
described seven cases seen in a period 
of three years. The children were 18 
months to 44% years old. Ataxias de- 
veloped spontaneously or after simple 
upper respiratory infections. Lumbar 
taps were performed on all patients. 
In only two cases were more than 10 
cells per cubic millimeter present in 
the fluid. A pleocytosis of 20 mono- 
nuclear cells in one child, and 16 eells 
in another child, was found. Spinal 
fluid proteins ranged from 16 to 38.6 
mg. per cent, and the sugar varied be- 
The 
spinal fluid Wassermann, colloidal gold 
curve, and cultures were all negative. 
X-rays of the skull, tuberculin testing, 
and blood Wassermanns revealed 
abnormalities. Blood serum 
strated no neutralizing antibodies 
against viruses of St. Louis encepha- 


tween 49 and 73 mg. per cent. 


no 
demon- 


litis, Eastern and Western equine en- 
cephalitis, louping ill, herpes simplex, 
and choriomeningitis. 
Two of their patients were completely 
Of two more 
chronie patients, one who showed no 


lymphoeytie 


well within three weeks. 


improvement had a normal pneumo- 
and 
gram, and a patient requiring fourteen 
months for clearing of symptoms had 


encephalogram electroencephalo- 


moderate cerebral atrophy on air 
study. 

A ease in a 20-month-old infant 
was reported by Keller and Karelitz’ 
in 1948. Ataxia occurred without 
any preceding illness, and was as- 
sociated with constant movements of 
the head, eyes, trunk, and extremities. 
A pill-rolling tremor of the hands 
was noted. The spinal fluid contained 


100 fresh red blood cells per cubic 
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millimeter, 6 lymphocytes per cubic 
millimeter, and presented norma! 
chemical, serological, and negative 
bacteriological findings. Symptoms 
persisted up to six months after the 
acute episode. Pneumoencephalo- 
gram demonstrated slight cortica! 
atrophy and the electroencephalogran 
showed diffuse activity with th 
greatest concentration in the mesen- 


cephalon. 
CASE REPORTS 

Case1. (684548).—A 26- month-old 
white female child was admitted to 
the hospital on July 6, 1948, because 
of tremor of the hands and inability 
to walk without support for four days. 
Birth and developmental history were 
normal. The patient had previously 
walked well and without any diffi- 
eulty. Rubeola was contracted at the 
age of 22 months and ran an unevent- 
ful course. 

Two weeks before admission to the 
hospital, the patient had y 
The course was uncomplicated until 
four days prior to admission when the 
mother noted that the child had trem- 
ors of the hands and was unable to 
walk beeause of unsteadiness. On ad- 
mission, the patient was alert, afebrile, 
and cheerful, but showed marked un- 
steadiness and staggering both on 
standing and attempting to walk. 
Ambulating with support, she main- 
tained a wide base. The patient did 
not fall in any particular direction 
and did not have nystagmus. Paresis 
was not demonstrable, and the super- 
ficial and deep tendon reflexes were 
normal. There was no evidence of 
meningeal irritation, and no abnormal 
reflexes could be elicited. The,cranial 
nerves functioned normally. 4A lum- 
bar tap revealed a normal pressure 
and no cells. The proteins were 26 
mg. per cent, the sugar 54 mg. per 
cent (blood sugar 98 mg. per cent), the 
chlorides 698 mg. per cent. The cul- 
ture was sterile and serology was 
negative. A blood count showed 20,- 
350 white blood cells: 54 per cent 
lymphocytes, 42 per cent polymorpho- 
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nuclears, 2 per cent monocytes, and 
2 per cent eosinophils. <A urine speci- 
men showed no abnormalities. 

The patient improved rapidly with- 
out medication, and by July 11, 1948, 
five days after hospital admission, 
signs of ataxia had disappeared. She 
was discharged two days later asymp- 
tomatie. 


Case 2. (1250648) —A 314-year- 
old Negro girl was admitted to the 
hospital on Dee. 3, 1948, because of 
convulsions. She had been well until 
the previous day when she became ill 
with rhinitis, cough, and fever. Past 
history revealed that the patient was 
subject to convulsions on sudden ele- 
vation of temperature. On admission 
the seizure was noted to be mainly 
left-sided, clonic in nature, and was 
rapidly controlled by 114 grains of 
sodium phenobarbital. Physical ex- 
amination revealed acute pharyngitis 
and bilateral catarrhal otitis media. 
No pathological neurological signs 
were found. Her temperature was 
103.8° F. Blood count showed hemo- 
globin 13 grams, red blood count 4,- 
000,000, white blood count 5,600 with 
52 per cent lymphocytes, 40 per cent 
polymorphonuclears, and 8 per cent 
monocytes. Urine analysis and blood 
serology were normal. 

The respiratory infection improved 
rapidly; the patient was treated with 
penicillin and aspirin, and she was 
afebrile in forty-eight hours. On the 
same day, the patient was found to be 
irritable and ataxic. She could 
neither sit nor stand without falling. 
Truneal ataxia was most pronounced. 
No nystagmus or physical findings of 
meningeal irritation were present. 
'here were no paresis or pathological 
eflexes. Deep and superficial tendon 
reflexes were normal. No abnormality 
‘ff the cranial nerves was found. A 
pinal tap at this time revealed clear 
uid under normal pressure and no 
‘lls. The sugar was 66 mg. per cent, 

id the chlorides 726 mg. per cent. 
ulture was sterile. 

On Dee. 6, 1948, one day later, 


‘rsonality changes became manifest. 
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The child lay quietly in bed, inat- 
tentive, and apparently oblivious to 
her surroundings. She obeyed simple 
commands, but carried on no volun- 
tary activity. Marked ataxia on at- 
tempting to stand or walk persisted. 
Another spinal tap was performed on 
the seventh hospital day. Clear fluid 
under normal pressure was obtained 
with 365 cells per ecubie millimeter 
present. A differential count showed 
60 per cent lymphocytes, 40 per cent 
polymorphonuclears. The proteins 
were 20 mg. per cent, the sugar 66 mg. 
per cent, and the chlorides 718 mg. 
per cent. Culture was sterile. Four 
days later, a lumbar tap revealed no 
cells in the fluid. The proteins were 
18 mg. per cent, the sugar 75 mg. per 
cent, and the chlorides 701 mg. per 
cent. 

By December 16, the patient was 
more alert, and the ataxia was noted 
to have diminished. Gradual im- 
provement took place thereafter, and 
by Jan. 5, 1949, the patient was 
asymptomatic. The clinical course of 
the illness was approximately one 
month. 


Case 3. (158752).—A 15-month- 
old Negro female was admitted Feb. 
10, 1952, because of ataxia of five 
hours’ duration. The child had had 
a normal birth and developmental 
course and had previously walked 
well. She had been asymptomatic 
until two days before when she de- 
veloped a mild upper respiratory in- 
fection characterized by rhinitis and 
cough. The patient wa: afebrile. On 
awakening February 10, her mother 
noted that the child was unable to 
walk or maintain a sitting or standing 
position. She vomited once on the 
morning of admission. 

On admission the patient appeared 
well developed and well nourished, 
alert, afebrile, and in no distress. On 
being placed in a standing or sitting 
position, she swayed jerkily from 
side to side and quickly fell. The 
child ground her teeth intermittently. 
Physical examination revealed a 
mildly injected pharynx. No nystag- 





mus or signs of meningeal irritation 


were noted. Pathological reflexes 
were absent. No muscle weakness was 
apparent. Deep tendon and superfi- 


cial reflexes were equal and active. 
The eranial nerves were unimpaired. 
A spinal tap revealed clear fluid un- 
der normal pressure containing 90 
cells per cubic millimeter; 85 per cent 
were mononuclear and 15 per cent 
polymorphonuclear. The proteins 
were 15 mg. per cent, the sugar 45 
mg. per cent, and the chlorides 655 
mg. per cent. Culture was sterile and 
serology was negative. A blood count 
showed hemoglobin 13 grams, white 
blood count 9,000 with a differential 
of 80 per cent polymorphonuclears 
and 20 per cent lymphocytes. A 
urinalysis was negative. 

The patient was placed on terramy- 
cin, 200 mg. every six hours. Her 
ataxia gradually cleared and she was 
asymptomatic ten days after hospital 
admission. She was afebrile during 
her entire hospital stay. On Febru- 
ary 20 the spinal fluid contained 6 
mononuclear cells per cubic millimeter. 
The proteins were 58 mg. per cent, the 
sugar 46 mg. per cent, and the 
chlorides 668 mg. per cent. 


COMMENT 


In contrast to the early reports, 
our three cases represent a relatively 
isolated involvement of the cerebel- 
lum. Evidence of diffuse 
ment of the brain, such as coma, fever, 
persistent vomiting, paresis, or paral- 


involve- 


ysis, and signs of meningeal irrita- 
tion, were notably absent. Cases 1 
and 3 were completely asymptomatic 
except for the ataxia. Our second 
‘ase presented convulsions on admis- 
sion associated with a high tempera- 
ture and an upper respiratory infee- 
tion. This patient, however, had a 


history of previous febrile convul- 
Sinee ataxia did not develop 
until the child was asymptomatic two 


sions. 
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days later, with a normal spinal fluid 
it may be assumed that the convu! 
sions and fever were not specificall, 
associated with the subsequent cere 
bellar clinical picture. As noted in 
the majority of previously reported 
eases, the ataxia in our children fol- 
lowed infectious disease; in one, vari- 
cella, and in two, upper respiratory 
infections had been present.  Al- 
though intention tremor and nystag- 
mus have been reported as common 
associated manifestations, neither of 
these signs was present in our three 
cases. 

Spinal fluid findings in previous 
reports have been normal, with only 
two patients demonstrating up to 20 
cells per cubic millimeter. The more 
marked pleocytosis in two of our eases 
suggests an infectious etiology. It is 
interesting to note that in the second 
ease the initial lumbar tap revealed no 
cells, while four days later 365 cells 
per cubic millimeter were present. 
Four days later all cells had dis- 
appeared. These findings suggest 
that several spinal taps may be in- 
dieated if pleocytosis is to be found 
in a larger number of cases. Further 
viral studies may disclose a causative 
agent. 

Our three patients made a _ uwni- 
formly rapid and complete recovery, 
confirming the prevailing impression 
of a favorable outcome in the great 
majority of children afflicted with 
acute cerebellar ataxia. However, in 
only four previously reported cases 
in the. American literature have all 
symptoms similarly cleared within 
one month. 

It is not believed that the use of 
terramycin in the third case altered 
the outcome in any way. 
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SUMMARY 


1. Three eases of acute cerebellar 
ataxia in children are reported. 

2. The symptoms of this clinical 
syndrome are an acute onset of ataxia 
which may be associated with nystag- 
mus, intention tremor, and cerebral 
manifestations. The syndrome may 
occur spontaneously or following in- 
fectious illness. The etiology is un- 
known. 

3. An unusual finding of a rela- 
tively marked pleocytosis in the spinal 
fluid was noted in two of our eases. 

4. Prognosis as to life is generally 
favorable. No progression of cere- 
bellar symptoms has been seen; how- 
ever, chronic cases have been reported. 
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Our three patients made a complete 
recovery. The longest course was 
one month. 
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A TECHNIQUE FOR OBTAINING BLOOD SPECIMENS AND GIVING 
TRANSFUSIONS IN SMALL INFANTS 


Hans W. Kunz, M.D. 


New York, N. Y. 


CCASIONALLY blood must be 
O administered under unusual cir- 
cumstances to premature and newborn 
infants when peripheral veins are col- 
lapsed and when there is no time for 
a venesection; it also is sometimes 
necessary to draw 5 or more eubie 
centimeters of blood from a small pre- 
mature baby. The use of superficial 
peripheral veins for transfusions and 
of the femoral veins for aspiration of 
blood requires continuous practice and 
skill and is even then a diffieult pro- 
eedure. The superior sagittal sinus 
and the internal jugular vein are not 
suitable for either purpose because of 
the hazards of uncertain anatomical 
landmarks. The anterior fontanel is 


often widely open and the parietal 


bones overriding or separated which 
renders the exact location of the supe- 
rior sagittal sinus impossible. Because 
of the fairly small size, the sinus is 
easily perforated by the penetrating 
needle and blood and injected fluids 
may then escape into the subdural and 
subarachnoid space and cause damage. 

There is literally no adequate 
method for obtaining reasonable 
amounts of blood and for transfusing 
small infants. At the suggestion of 
Dr. H. Zellweger of Beirut we have 
during the past year successfully used 
the toreular Herophili through the 
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posterior fontanel for drawing of ve- 


nous blood and in two instances for 


giving emergency transfusions in pre- 
mature infants. The superior sagittal 
sinus, the left and right lateral sinus, 
the occipital sinus, and the straight 


sinus join directly under the posterior 


fontanel to form the toreular Hero- 
phili. 
blood which is easily accessible even 


when the bones are overriding or the 


posterior fontanel appears to be closed 
If the needle is introduced too far in 
the proper direction it should not 
perforate any structures, but simply 


enter the straight sinus. 


TECHNIQUE FOR PUNCTURING THE 
TORCULAR HEROPHILI AND THE 
STRAIGHT SINUS 

The infant is placed on one side 
with the back toward the operator and 
is immobilized by an assistant whi 
holds the head with one hand, and 
body and extremities with the other 
The center of the posterior fontanel is 
palpated and the skin cleansed in the 
usual manner. A 2.5 em., short bevel 
20 or 22 gauge needle is introduced for 
3 to 4 mm., the point being directed to 
ward the uppermost part of the fore 
head in the sagittal plane (Fig. 1) 
Blood can now be aspirated without 
difficulty. It is important that the 
needle be inserted in this direction as it 
will travel harmlessly into the straight 


This is a fairly large pool of 





cella tis be 
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sinus if the depth of the toreular is 
F overestimated (Fig. 2). 

For transfusions it is preferable to 
place the tip of the needle directly 
e into the straight sinus at about 1 to 
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amounts of blood during the proce- 
dure. 

Hemostasis is obtained with sterile 
gauze and finger pressure for one to 


two minutes. These procedures can 








i 15 em. below the skin. The trans- be carried out in Isolettes without 
- 
or 
al 
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1€ Fig. 1.—-The position of the patient for puncture of the torcular Herophili. 
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Fig. 2.—The torcular Herophili and the 


fusion is given only after the correct 
position of the needle has been ascer- 

‘ined by aspirating some blood from 

he straight sinus. Blood is then in- 

eted very carefully by applying as 

A ‘tle pressure as possible and by check- 
ig the proper position of the needle 
repeated aspirations of small 
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lifferent sinuses on a sagittal section of the head. 


much handling of the baby and with- 
out removing the infant from oxygen. 
RESULTS 


100 small 


premature infants have been carried 


Over venepunctures in 


out using this procedure without any 
difficulties. It was easy to obtain 3 
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to 5 ee. of blood from infants weigh- 
ing less than 1,200 grams. 

been 
both 
procedure. 


transfusions have 


the 


Only two 


given into straight sinus, 


times as an _emergeney 


One infant weighed 1.9 kilograms, the 
other one 1 kilogram. The technique 
was very easy and the procedure sue- 


cessful in both eases. 
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COMMENT AND SUMMARY 


Puncture of the toreular Herophili 


through the posterior fontanel is a 


procedure for drawing blood 


useful 
in small infants; it is easy and seems 
to The straight 
sinus is aecessible when a transfusion 


be altogether safe. 
has to be given immediately in an in- 


fant with an open posterior fontanel. 
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CHYLOUS ASCITES IN SIBLINGS 


Cur-HAo Les, M.D., ann Jack R. Youne, M.D. 


New ORLEANS, La, 


ILYLOUS ascites is a rare condi- 
C tion in the pediatric age group. 
In reviewing the literature we found 
only twenty-seven cases recorded in 
children up to the age of 15 years.’** 
Of that number fourteen developed the 
condition under the age of 1 year, ten 
between 1 and 12 years, and three at 
the age of 15. We were unable to find 
reports of chylous ascites in siblings. 
Recently we had the opportunity to 
observe two sisters who developed this 
condition in their early infaney. The 


present paper is a report of these 
patients. 
CASE REPORTS 
Case 1.—B. W., a 25-month-old white 


female, was first admitted on March 
14, 1950, with the chief complaint of 
‘‘swelling all over.’’ She had seemed 
normal at birth, but at the age of one 
week her left arm was noticed to be 
larger than the right. The swelling 
then gradually increased to involve 
the entire body. At the age of 6 weeks 
abdominal enlargement was so severe 
that a paracentesis was necessary. 
About 15 ounces of milky white fluid 
were removed. <A second paracentesis 
was done six weeks later with similar 
results. Shortly after this she devel- 
oped bilateral glaucoma. Iridectomies 
were performed at the age of 6 months. 
Meanwhile, she continued having ir- 
regular periods of moderate abdominal 
swelling. Only one more paracentesis 
was considered necessary, at the age 
of 13 months. On all other occasions 
the ascites seemed to subside spon- 
taneously to a large extent. The same 
physician who did the original para- 
centeses had preseribed supportive 
measures for anemia and poor nutri- 
tional state. At the age of 22 months 
he contracted pertussis; penicillin and 
iloramphenicol were given. She re- 
overed from the infection, but follow- 
g this the abdomen was persistently 


sf 
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distended and she was then referred 
for evaluation and treatment. 

A review of past events indicated 
that the pregnancy had been compli- 
cated only by early nausea and vomit- 
ing. Delivery was normal and the 
immediate newborn period was un- 
eventful. She was breast fed for two 
months, then changed to pasteurized 
whole milk. Supplementary multivita- 
min preparations had been given. 
Developmental schedule was appar- 
ently normal. She had always seemed 
pale, had frequent colds, often with 
otitis media; altogether ten myringot- 
omies had been done. Bowel move- 
ments had usually been loose but not 
pale or foul. Family history was non- 
contributory. 

Physical examination on admission 
revealed a pale, poorly nourished child 
who appeared chronically ill. There 
were bilateral artificial colobomas at 
the ‘‘12 o’elock’’ position in each iris. 
The tympanic membranes were thick- 
ened and searred. The abdomen was 
moderately protuberant; no fluid wave 
or shifting dullness was demonstrable. 
The smooth, nontender liver edge was 
palpable 2 em. below the right costal 
margin. 

Laboratory Data.—Repeated urine 
examinations were negative. Mantoux 
was negative to 1.0 mg. O. T. Stool 
trypsin was present in dilution of 1 :64. 
Hemoglobin was 12 grams per 100 c.c. 
(Sahli); red blood count 5 million per 
eubie millimeter;, white blood count 
12,840 per cubic millimeter with 50 
polymorphonuclear neutrophils, 3 
eosinophils, and 47 lymphocytes per 
100 cells. Blood urea nitrogen was 12.1 
mg. and serum cholesterol 137 mg. per 
100 e.c. Total serum protein was 4.72 
grams (A/G, 2.66/2.06) per 100 e.c. 
Thymol turbidity was 0.9 unit; cepha- 
lin flocculation was negative; and 
Bromsulphalein exeretion normal. 
Roentgenogram of the chest appeared 
normal; flat film of the abdomen 
showed generalized haziness consistent 








with ascites. Intravenous pyelogram 
stwed good renal function. 

Hospital Course—During the period 
of hospitalization there was no observ- 
able change in her condition. The 
ascites apparently caused no distress 
or discomfort. It was decided to fol- 
low a conservative course, so she was 
discharged to be followed in the clinic. 

There was no significant change until 
she was 31% years of age, when she was 
readmitted because of a greater in- 
crease in abdominal! swelling which had 
not subsided during the previous 
month. With this, there had been 
some edema of the legs for one week. 

As before, physical examination re- 
vealed the patient to be pale and chron- 
ically ill in appearance. The abdomen 
was markedly distended with demon- 
strable fluid wave and shifting dull- 
ness. Moderate pitting edema was 
present over the legs and feet. Vision 
seemed impaired, more on the left than 
on the right. 

During a month of hospitalization 
two paracenteses were done. Approxi- 
mately 1,000 ¢.c. of milky white fluid 
were removed on each occasion. The 
child remained active and cheerful. 
Her course was, otherwise, essentially 
uneventful. 

The ascitie fluid was alkaline in 
reaction and had a specific gravity of 
1.005. Stained smears showed in- 
numerable fat globules (Sudan IV) 
and occasional white blood cells 
(Wright’s). No neoplastic cells were 
present. Cultures of the fluid were 
sterile. The total fat content was 650 
mg., cholesterol 80 mg., and total pro- 
tein 1.21 grams (A/G, 0.83/0.38) per 
100 ¢.e. 

Serum cholesterol was 332 mg. and 
total serum protein was 3.38 grams. 
(A/G, 2.21/1.17) per 100 ¢.c. Results 
of other studies were essentially un- 
changed from those done earlier. 

The question of surgical exploration 
then arose. It was decided to continue 
with conservative management, since 
she was doing well and had no evidence 
of distress or increase in ascites follow- 
ing the second paracentesis. She was 
discharged with a high-protein, low- 
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fat diet with increased vitamin supple- 
ments. 

One month later she returned to thie 
clinic with seemingly complete dis- 
appearance of ascites and edema. The 
liver edge was not palpable. The levels 
for total serum protein and cholestero] 
were 4.2 grams and 166 mg. per 100 
¢.c., respectively. For eight months 
following her second admission, there 
has been no tendeney for the ascites 
to recur, and she has remained active 
and well. 





Fig. 1 (Case 1). 


Case 2.—B. S. W., 8 months of age, 
was brought along at the time of her 
sister’s second admission on Aug. 21, 
1951, because she had had fever for 
two days. Her family physician who 
examined her at that time suggested 
that she also had ascites. 

Physical examination revealed a fat, 
alert, and well-developed infant who 
appeared irritable but not sick. The 
evelids were quite edematous. The 
pharynx was injected. The abdomen 
was slightly protuberant, with equiv- 
ocal signs of free fluid in the peri- 
toneal cavity. Spleen, liver, and kid- 
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neys were not palpable. A small um- 
bilical hernia was present. The labia 
majora were swollen, but there was no 
demonstrable edema of the extremities. 

Laboratory Data.—Urine and stool 
examinations were normal. Mantoux 
was negative to 1.0 mg. O. T. Hemo- 
globin was 13 grams per 100 ec.e. 
(Sahli); red blood count 4.64 million 
per cubie millimeter; white blood count 
17,000 per eubie millimeter with 38 
polymorphonuclear neutrophils, 1 
eosinophil, and 61 lymphocytes per 100 





Fig. 2 (Case 2). 


cells. Blood urea nitrogen was 10.3 
mg., serum cholesterol 192 mg., and 
total serum protein 4.62 grams (A/G, 
3.02/1.6) per 100 ec. Thymol tur- 
hidity was 2.9 units and cephalin floe- 
culation was negative. Roentgenogram 
of the chest appeared normal; flat 
plate of the abdomen indicated a small 
amount of free fluid in the peritoneal 
vity. Intravenous pyelogram showed 
» abnormalities. 
Abdominal paracentesis was _per- 
formed and about 30 ¢.c. of milky 
hite fluid were obtained. It was 
kaline in reaction and had a specifie 
avity of 1.003. Stained smears re- 


vealed innumerable fat globules (Sudan 
IV) and oceasional white blood cells 
(Wright’s). No neoplastic cells were 
present. The total fat content was 
330 mg., cholesterol 65 mg., and total 
protein 1.39 grams (A/G, 0.89/0.5) 
per 100 e.e. 

Hospital Course.—The infant had a 
brief episode of fever accompanying 
the pharyngitis which improved 
rapidly. She continued to be asymp- 
tomatic and was discharged with her 
sibling. She was given a high-protein, 
low-fat diet with added vitamin sup- 
plements. 

The ascites and edema, already de- 
ereasing before discharge, had com- 
pletely disappeared one month later. 
At that time the total serum protein 
was 6.51 grams and serum cholesterol 
was 195 mg. per 100 ec. Over an 
eight-month period there has been no 
recurrence of ascites. 


COMMENT 


The etiology of chylous ascites is 
often difficult to determine. Of the 
twenty-seven cases previously reported 
in children, a satisfactory cause was 
discovered at operation or autopsy in 
only eleven. Nine of these were at- 
tributed to pressure-obstruction to 
lvmphaties by enlarged mesenteric 
glands, adhesions, or tumor mass. The 
remaining two were thought to be due 
to marked stenosis of the thoracic 
duct.” ** In our eases the remarkable 
coincidence in siblings at an early age 
speaks for the likelihood of some 
anomaly of the lymphatic system. 
Whether this might be a congenital 
stenosis of the larger lymph channels 
causing blockage which in turn in- 
creases back pressure with dilatation of 
the smaller vessels, and subsequent 
seepage of chyle has yet to be proved. 
The lymphatic system of infants is so 
delicate that at surgery or autopsy it 
is difficult to identify the vessels, and 
injection of the system is seldom satis- 
factory. 

Wyatt and Gross*' suspected the 
fluid in their patient to be fatty be- 
cause of sharp delineation between the 
liver shadow and peritoneal fluid; fatty 
fluid is more radiolucent than other 








ascitic fluids. We were not able to 
demonstrate such a difference in our 
roentgenograms. 

It is impossible to state whether im- 
provements we observed were due to 
dietary measures, anatomica! changes 
in the lymphatic system along with 
general body growth and development, 
or other causes. However, our experi- 
ence supports the view that chylous 
ascites of obscure etiology in children 
should be given a fair trial of con- 
servative management before surgery 
is considered. This consists of para- 
centeses and low-fat diet with added 
water-soluble multivitamin prepara- 
tions. Sixteen of the twenty-nine pa- 
tients thus far reported, including our 
own, have been so treated and thirteen 
have recovered. 

Surgical procedures consist in the 
main of explorations in search for and 
removal of obstructing masses or ad- 
hesive bands.” *"}** In the absence 
of an obvious cause, venous-peritoneal 
anastamoses have been done with ap- 
parent 5,22 The Talma 
operation (omentum inserted into a 
‘*pocket’’ in the abdominal wall) was 
performed in one reported by 
Bruchsaler."* 


suceess.'” 


ease 


SUMMARY 


Chylous ascites of unknown cause 
occurred in female siblings before the 
age of one year; both improved after 
treatment consisting of paracenteses 
and low-fat diets. This experience 
gives further support for conservative 
therapy of this unusual condition, 
pending future clarification as to eti- 
ology and pathogenesis. 
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A CASE OF TRIATRIAL HEART 





S. A. Doxtapis, M.D., ANp J. L. Emery, M.D. 


SHEFFIELD, 


HE division of the left auricle 
into two parts leading to the mal- 
formation described as triatrial heart 
is one of the rarest anomalies of the 
heart. The twelve cases described have 
been reported in eardiological and 
pathological journals. Although the 
condition is becoming of increasing 
clinical importance due to the feasibil- 
ity of operative treatment no case re- 
ports have been found in the pediatric 
literature. 
A ease presenting this rare anomaly 
is reported. 


CASE REPORT 

Clinical History—The patient, a 
female, was born Dee. 24, 1951. The 
mother, aged 43, had three previous 
pregnancies, all ending in miscarriages 
between the eighth and twelfth weeks. 
In the present pregnancy she received 
a course of stilbestrol. There was no 
bleeding or any infectious illness dur- 
ing pregnaney and her general health 
was good. Because of incoordinate 
uterine action the infant was delivered 
by cesarean section. #There was slight 
cyanosis at birth, but respiration was 
established in 30 seconds and the infant 
eried in 15 minutes. Birth weight was 
7 pounds. While in the Maternity 
Hospital no abnormality was noted, 
and the infant was discharged fully 
breast fed. At the age of 5 weeks she 
was seen at the follow-up clinie for 
routine supervision and instructions. 
The mother stated that the infant 
seemed contented and was sleeping 
through the night, requiring five feed- 
ings in twenty-four hours. The weight 
was 7 pounds 14 ounces, and the 
mother was advised to complement 
reast feeding with a half-cream dried 
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milk. A note was made that the head 
control was poor. One week later the 
weight had increased to 8 pounds 134% 
ounces. The mother stated that she 
often had some difficulty in getting the 
infant to suck on the breast but once 
she started sucking she continued with- 
out difficulty. 

The infant was again seen on 
March 5, 1952, at the age of 10 weeks. 
The mother stated that for the last 
week the infant’s feeding became very 
erratic. &The infant was more disin- 
clined to take the breast and she would 
not always take the bottle after it. At 
about the same time the mother noticed 
that the respiration was panting and 
mainly abdominal. The infant looked 
pale and she seemed to become thinner. 
The stools were loose but not frequent. 
Finally the day before admission the 
infant vomited her evening feed. 

On examination, the infant looked ill 
and pale and was admitted to hospital. 
There was clinical evidence of recent 
loss of weight and muscular hypotonia. 
Her weight was 9 pounds. The upper 
part of the thorax was hardly moving 
with the respiration which was mainly 
abdominal. The respiratory rate was 
40 and the heart rate 130 per minute. 
A loud, harsh, and long murmur was 
present over the lower part of the pre- 
cordium, the area of maximal intensity 
being over the xiphisternum and just 
below it. The murmur was thought to 
be systolic. The femoral pulses were 
present but very weak. The liver was 
palpable 21% fingerbreadths below the 
right costal margin. There was no 


cyanosis_or_ other abnormal physical 


signs. The diagnosis of congenital 
disease of the heart was made. It was 
thought that an infection might have 
been responsible for the deterioration 
in the infant’s general condition and a 
course of crystalline and _ procaine 
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Six hours after 
admission the infant had a watery 
movement and a large vomit and she 
collapsed. The respiratory rate rose 
to 80 per minute. She was put in an 
oxygen box and as she was very reluc- 
tant to take anything by mouth, 180 
ml. of 0.18 per cent sodium chloride in 
5 per cent dextrose were given intra- 
venously through a sealp vein during 
the following nine hours. Digoxin 0.05 
mg. was given initially through the 
scalp vein infusion and 0.02 mg. every 
six hours orally thereafter. At the 
end of the intravenous infusion her 


penicillin was started. 





obliquely across, and a stoma at the lower point above the mitral valve. 
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blood count 3,100,000 per eubie milli- 
meter; white blood count 11,000 per 
cubic millimeter; neutrophils 62 per 
cent; lymphocytes 35 per cent; mono- 
cytes 3 per cent; blood culture, sterile; 
urine, sterile, no abnormality; culture 
from rectal swab—no pathogens of the 
coli-typhoid dysentery group; cerebro- 
spinal fluid, no abnormality—culture 
sterile; Wassermann reaction of blood 
and cerebrospinal fluid, negative. 

The radiograph of the chest showed 
a large heart with prominent pulmo- 
nary conus and mottling in both lung 
fields, particularly in the upper lobes. 





LEFT.V. 


Fig. 1.—Photograph and drawing of the left auricle, showing the membrane stretching 


The upper part of the 


membrane has been opened to show the two cavities. 


condition had not changed appreciably. 
The infant looked pale, was very rest- 
less, and was taking fluids with diffi- 
culty. Many crepitations appeared in 
the lung fields. She was in the oxygen 
box continuously and the respiratory 
rate was still raised (60 per minute). 
About twenty-four hours after admis- 
sion she vomited altered blood and 
died. Terminally, blood was oozing 
out of the nostrils. 

Laboratory Investigations.—The lab- 
oratory findings were as follows: red 





Abstract From Necropsy Report.— 
Externally the heart suggested som« 
relative hypertrophy of the right ven 
tricle. The right auricle was normal 
The tricuspid valve (cireumferencé 
5.5 em.) appeared normal. The right 
ventricle muscle (4.5 mm. thick) ap 
peared hypertrophic. The pulmonary 
valve (circumference 3.2 em.) appeared 
normal. The pulmonary arteries 
showed no naked eye atheroma and 
appeared normal. The pulmonary 
veins appeared large and with unusual! 
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DOXIADIS AND EMERY: 


thick pale walls. They were unusually 
rigid as they approached the ieft au- 
ricle where they entered a roughly con- 
ical cavity having as base the apertures 
of the pulmonary veins, a free wall 
running almost diagonally across the 
left auricle and in contact with the 
interauricular septum and overlying 
the foramen ovale. (Figs. 1 and 

The foramen ovale was not completely 
occluded but had a crescentic opening 
leading to the true left auricle beneath 
the diaphragm deseribed above. At 
the apex of the upper conical cavity 
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venosus was obliterated and the great 
vessels appeared normal. 

Elsewhere in the body there was 
evidence of congestive cardiac failure, 
with pleural and peritoneal effusions, 
enlarged congested liver, and slight 
generalized edema. The lungs were 
deep red and edematous. 

Histology—The lungs contained 
alveolar edema and increase in macro- 
phages in the alveoli. There was hy- 
pertrophy of the pulmonary veins and 
some of the pulmonary arteries. There 
were small deformities, sessile intimal 
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Fig. 2.—Photograph and drawing of the left side of the heart, showing the anatomical 
lisposition of the abnormal membrane and thickened pulmonary veins. A probe is shown pass- 


ing through the foramen ovale. 


and entering the left auricle 8 mm. 
above the mitral valve was a small 
opening 2 x 3 mm. in diameter. The 
liaphragm across the auricle consisted 
of pale homogeneous tissue with a glis- 
‘ening white surface and appeared to 
be eontinuous with the wall of the 
sulmonary veins. The endocardium of 
the true left auricle appeared normal. 
The mitral valve appeared normal 
cireumference 4.5 em.). The ventric- 
ilar wall was 4 to 6 mm. thick. The 
ortie valve appeared normal as did 
le coronary arteries. The ductus 


Slastic_ fibers, It did not appear to be 


thickenings of the veins within the 
lung substance. 

The heart showed no abnormality in 
the muscle and no increased infiltration 
of the muscle with _connective tissue. 





penetrated by muscle from the auric- 
ular wall. There were small areas of 
endocardial fibroelastosis on other parts 
of the auricle and on the upper surface 
of the mitral valve, showing a similar 








lesions within the 


to the 
pulmonary veins. 


appearance 


DISCUSSION 
Of the cases of triatrial heart re- 
ported in the literature, two were due 


to a division of the right auricle’? 
and two were associated with gross 
18 


anomalies of the pulmonary veins.** 
In three other cases® * '* the structure 
dividing the left auricle was not a 
diaphragm but a band not interfering 
with the circulation and found aeei- 
dentally at autopsy. 

The group to which the present case 
belongs consists of twelve other cases. 
In all these cases the left auricle was 
divided into two parts by a diaphragm. 
The two parts were communicating 
through one or more small openings 
with exception in Tannenberg’s*”’ case 
where the diaphragm was complete. 


In seven eases’ * ‘17,21 the fora- 
men ovale was elosed and in 
five’’ ** 7 3 2° it was open as in the 


present case. 

Two of the patients in this group 
died in adult life,?* three in child- 
hood,’ *?" and in two* ?* the age was 
not stated. All the remaining died 
in the first four months of life, and it 
is of interest that these were the cases 
with open foramen ovale. 

All had signs of congestive heart 
failure and in six a loud systolie mur- 
mur was heard during life as in the 
present case. 

The different explanations for the 
development of this rare congenital 
anomaly have been critically reviewed 
by Loeffler’? and by Parsons.“ All 
these theories had an anatomical de- 
velopmental basis. 

The histological findings of abnor. 
malities in the endocardium of the left 
auricle proper and in the pulmonary 
veins within the lung im the present 
ease suggest that the etiology of the 
condition may not be completely ex- 
plained on a single anatomical devel- 
opmental basis. It would appear likely 
that the condition is related more 
closely to other deformities of the 
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endocardium affecting many parts of 
the heart and which in the past have 
been ealled fetal endocarditis but are 
now termed endocardial fibroelast: 
ses.13) 14 


SUMMARY 

The case is reported of an infant 
born to a woman who had three mis- 
carriages. Congestive heart failure 
developed at the age of 10 weeks. 
There was a loud heart murmur and 
the radiograph showed a large heart 
At necropsy a diaphragm was found 
dividing the left auricle into two parts. 


We thank Professor R. 8. Illingworth for 
permission to publish this case report. 
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CONGENITAL DEFICIENCY OF THE ABDOMINAL MUSCLES 


(WITH ASSOCIATED MULTIPLE ANOMALIES) 
Berry J. Matutev, M.D., Seesert Gotpowsky, M.D., NATHAN CHASET, M.D.. 
AND Peter L. Marutev, Jr., M.D. 
PROVIDENCE, R. I. 


Ged a deficiency of the 
abdominal wall musculature has 
been deseribed infrequently in the 
literature. To date fifty-eight cases 
have been reported. The earliest 
recognized case was probably that of 
Frohlich! who, in 1839, deseribed a 
defect of the ‘‘lateral abdominal 
museles’’ in a male child. The most 
recent reports are those of Eagle 
and Barrett? and Bruton.* The lat- 
eral muscle groups, the transversus 
and obliquus, have been absent more 
commonly than the thicker and 
stronger rectus muscles. Abdominal 
muscular deficiency has been ob- 
served but rarely in the female. 
Only three such cases*® have been 
reported to date. Fletcher reported 
one in 1928, which was obviously a 
complication of a massive omphalo- 
cele, but the muscle deficiency was 
greater than that generally accompa- 
nying this condition. 

y% The syndrome consists of: (1) 
partial or complete absence of the 
abdominal musculature, (2) obstrue- 
tive manifestations of the genitouri- 
nary tract which may occur as an 
enlarged bladder or may _ inelude 
hydroureter and hydronephrosis, (3) 
undescended testes in the males, (4) 
associated anomalies of the alimen- 
tary tract such as malrotation. 
Other congenital anomalies associ- 
ated with this syndrome are pigeon- 
breast deformity of the chest, per- 
sistent urachus, and talipes. 

While many reported cases have 
died at an early age of urinary tract 
infection, chances for long-term sur- 
vival have been greatly increased 
through the use of the newer anti- 
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microbial agents. This 
based on three cases 
during the past year. In addition to 
exhibiting the known associated 
anomalies one female patient is the 
first reported case to have an associ- 
ated anomaly of the genitourinary 
tract. 


report is 
encountered 


CASE REPORTS 


Case 1.—M. C. (Fig. 1), a 19-month- 
old white female infant, was ad- 
mitted to the Rhode Island State In- 
firmary on Jan. 18, 1951, for chronic 
eare. She was born April 13, 1949, 
following a difficult breech delivery. 
Immediately following delivery, oxy- 
gen therapy was administered but 
her condition remained precarious 
for the first few days of life. Multi- 
ple congenital anomalies were noted 
at birth: arthrogryposis multiplex 
congenita, aplasia of the abdominal 
musculature, and cleft palate. When 
5 months old, the patient was dis 
charged. 

The patient was rehospitalized from 
Dee. 12, 1949, to April 4, 1950, at the 
Springfield (Mass.) Shriners’ Hospi 
tal, for fractional correction of her 
knee flection deformity with plaster 
v~asts. On May 1, 1950, she was read- 
mitted to the same hospital because 
of a persistent, unexplained high 
fever of four weeks’ duration. She 
had been placed on aureomycin 
therapy four weeks prior to her hos- 
pitalization without benefit, and 
twelve hours before admission had 
developed severe diarrhea with loose 
watery stools. On admission to the 
hospital her temperature was 101.6° 
I’. (rectal), pulse 208 per minute, and 
respiration 68 per minute. She was 
cyanotic and acutely ill. Except for 
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extreme dehydration and the congeni- 
tal anomalies noted previously no 
other abnormal physical findings were 
found. Parenteral fluids were given, 
vomiting subsided, the diarrhea 
abated, and regular feedings were 
cradually resumed. She continued 
to have unexplained intermittent 
temperature elevations in the hospital 
to as high as 107.4° F. Cerebrospinal 
fluid examination and culture were 
negative, urinalysis was negative, 
throat culture grew Streptococcus 


viridans and Escherichia coli, and 
nonhemolytie 


blood culture grew 








months. She was, therefore, admitted 
to the Charles V. Chapin Hospital 
(Providence, R. I.) on Oct. 20, 1950, 
for diagnostic study. Culture of the 
patient’s urine, for the next three 
months in the hospital, was repeatedly 
positive for organisms including 
Pseudomonas aeruginosa, E. coli, and 
nonhemolytie streptococcus. Despite 
various hemotherapeutic and anti- 
microbial agents including penicillin, 
Chloromycetin, aureomyecin, and 
terramycin the patient continued to 
have recurring temperature elevations 
throughout most of her hospital stay. 


Fig. 1.—Patient M. C., a 19-month-old female, with congenital deficiency of the lateral abdominal 
wall musculature. 


Staphylococcus albus. Roentgen ex- 
amination of the lungs was normal. 
Several small whole blood transfusions 
raised the hemoglobin level from 7.2 
to 11.1 grams. Aureomycin, penicil- 
lin, streptomycin, and sulfadiazine 
were ineffective in controlling the 
sporadic temperature elevations. She 
was discharged May 17, 1950, with 
the diagnosis of fever of unknown 
rigin. 

Intermittent elevations of temper- 
iture continued to occur at home 
sporadically for the next three 


She was transferred to the Rhode 
Island State Infirmary for chronic 
eare on Jan. 18, 1951. Her tempera- 
ture at this time was 102.6° F. (ree- 
tally). She was poorly nourished, 
poorly developed, and appeared both 
chronically and acutely ill. Her head 
was asymmetrical with prominence of 
the left parietal area. It was held 
completely to the right, and there was 
shortening of the right sternocleido- 
mastoid muscle preventing the rota- 
tion of the head to the left. The 
posterior fontanel was closed, and the 
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anterior fontanel was almost closed. 
A generalized pallor, cyanosis of the 
lips, poor tissue turgor, and elasticity 
were noted. The right pinna was 
larger than the left, the right ex- 
ternal auditory canal was very short, 
and visualization of the right tym- 
pana membrana was impossible. The 
mandible was hypoplastic, and there 
were five upper and lower deciduous 
teeth. Complete cleft palate was 
present. The neck was extremely 
short. There was a deficiency of the 
transversus abdominis, external and 
internal obliquus muscles, but the 
rectus muscles were bilaterally in- 
tact. The labia majora and minora 
were poorly developed. All the joints 
of the upper extremities could be 
hyperextended; there was limitation 
of flexion of the wrist, and both wrists 
were held in hyperextension. The 
knees were hyperextended out in re- 
curvation. Muscle tone was poor, and 
the patient could not sit. 

examination 


Laboratory confirmed 


the urinary findings of the previous 


examiners. Repeat urine cultures 
grew Proteus morganiti and nonhemo- 
lytie streptococci. In vitro dise sensi- 
tivity tests showed Chloromycetin 
to inhibit all the organisms in the 
urine. On Chloromycetin therapy 
the patient’s temperature quickly re- 
turned to normal, and remained so. 
A eystogram showed the bladder to 
be somewhat larger than normal; its 
contour was smooth, and no other 
gross abnormalities were seen. There 
was no apparent reflux of dye into 
the ureters. An intravenous pyelo- 
gram demonstrated normal function- 
ing kidneys. After a barium enema 
the eolon was observed to be in nor- 
mal position. 

General improvement in the pa- 
tient’s physical condition occurred 
with control of her urinary infections. 
An 1L.Q. of approximately 45 was re- 
ported by psychometric examination. 
She will remain an institutional ward. 

Case 2.—R. U. (Fig. 2), a 31-year- 
old white male, was admitted to the 
Rhode Island Hospital on July 24, 
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1950, complaining of a stomach-ache 
and pain on urination of ten days’ 
duration. Anorexia with associated 
fever to 102° F. (orally) had been 
present during this time. The pa- 
tient had been delivered spontane- 
ously following a full-term uneompli- 
eated pregnancy and labor. Both 
parents were normal. There were 
no siblings. Shortly after birth ab- 
sence of the abdominal musculature 
was noted. Growth and development 
of the child proceeded otherwise 
normally in every detail. 

When the child was 214 years old 
an effort was made in another hos- 
pital to correct the museular ab- 
normality of the abdominal wall. 
Operation demonstrated an abdomi- 
nal wall less than one-half ineh in 
thickness and practically devoid of 
all fiber. The postoperative 
course was uneventful. The patient 
remained well until his admission 
to the hospital in July, 1950. He 
was moderately well nourished, toxie, 
and acutely ill when seen in the hos- 
pital. Significant findings were a 
well-healed transverse sear in the 
mid-abdomen, extending around to 
the right flank. The abdomen was 
markedly protuberant and_ thin 
walled. Peristalsis was easily visible 
and several loops of intestine were 
readily palpated. There was mod 
erate generalized abdominal tender- 
ness. The testes were undescended 
bilaterally. Three hundred  eubic 
centimeters of grossly purulent urine 
were obtained on initial bladder 
catheterization; the urine sediment 
contained 50 to 60 white blood cells 
per high-power field. Culture was 
positive for EF. coli. There was an 
hypochromic anemia of 3.0 million 
red blood cells per cubie millimeter 
and 8.5 grams of hemoglobin, and a 
leukocytosis of 22,350 cells per cubic 
millimeter with 84 per cent poly- 
morphonuclear cells. An _ intrave- 
nous pyelogram shortly after admis- 
sion showed no evidence of dye in 
either kidney after sixty minutes. 
Despite antibiotics the patient re- 
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Fig. 2.—Patient R. U.. a 314-year-old male, with congenital deficiency of the entire ab- 
minal wall musculature. aA, Anterior view; B, lateral view; C, cystogram demonstrating 





ted urinary bladder with bilateral hydroureters. 
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mained in poor condition. The al- 
ready distended abdomen became 
rigid and more tender to palpation. 
Peristalsis was greatly diminished 
and the bladder felt somewhat en- 
larged. Forty-eight hours after ad- 
mission the temperature rose to 
104.6° F. lLeukoeytosis of 19,000 
white blood cells with 80 per cent 
polymorphonuclear cells _ persisted 
and the patient was slowly becoming 
terminal. 

Abdominal examination on the 
third hospital day revealed lower 
abdominal tenderness, localized more 
than on the previous oceasions in 
the right lower quadrant. No mass 
was definitely outlined. Rectal ex- 
amination was noneontributory. Be- 
cause an acute abdominal surgical 
condition could not be excluded, an 
exploratory laparotomy was _per- 
formed on the third hospital day. 
At operation there was observed a 
fluctuant mass suggestive of a di- 


lated bladder which filled the pelvis 
and extended to the umbilicus. 


Ure- 
thral bladder catheterization — re- 
turned 400 ec. of urine from the 
large atonic bladder. A _ spherical- 
shaped diverticulum 1% inches in 
its greatest diameter, covered by 
peritoneum, was attached to the 
dome of the bladder. The diverticu- 
lum was excised and the bladder 
opened; approximately 500 c.ec. of 
urine were removed. A suprapubic 
eystotomy was done and a suprapu- 
bie catheter was inserted. On 
aureomycin and pencillin§ medica- 
tion, the patient’s postoperative 
temperature quickly subsided to nor- 
mal within forty-eight hours; blood 
urea nitrogen was 20 mg. per cent, 
and he recovered uneventfully. 

A eystogram performed on the 
seventh postoperative day through 
the suprapubic catheter demonstra- 
ted a large dilated bladder with re- 
flux of dye into both ureters which 
were tremendously dilated and tortu- 
ous. Roentgenogram diagnosis of 
congenital bladder neck obstruction 
was made. A transurethral resection 
of the vesicle neck was done on the 


patient’s sixteenth hospital day. 
The pathologie report of tissue re- 
moved revealed the tissue to be con- 
sistent with that of a median bar 
formation of the prostate. Seven 
days following this procedure the 
suprapubie catheter was temporarily 
elamped. The child quickly devel- 
oped an elevated temperature to 
103° F. and repeated residual urines 
ranged from 75 to 400 ¢.c. The child 
was discharged on his thirty-eighth 
hospital day (Aug. 31, 1950) im- 
proved (but with the suprapubic 
catheter in position), and was to re- 
turn at a later date for a follow-up 
treatment. On Sept. 29, 1950, the 
child was readmitted to the Rhode 
Island Hospital. Interval history 
had been normal. There were still 
50 to 60 white blood cells per high- 
power field in the urine. Culture of 
the urine, white blood cell count, 
hemoglobin, and blood urea nitrogen 
were normal. Repeat cystograms 
confirmed the earlier findings seen 
during the patient’s first hospital ad- 
mission. There was still consider- 
able dilatation of the bladder, and 
marked dilatation and redundancy 
of both ureters. Suggestive filling 
of the right kidney calices which 
appeared considerably dilated was 
reported. <A urethral catheter was 
inserted on the patient’s seventh hos- 
pital day and twenty-four hours later 
the suprapubic tube was removed. 
Aureomyein, 100 mg. daily, was 
given. On the sixteenth hospital day 
the urethal catheter was removed. 
The patient continued to do well. 
The abdominal incision healed 
rapidly. He voided without diffi- 
culty or pain and was discharged on 
his twenty-first hospital day, im- 
proved and on daily prophylactic 
aureomycin because of his repeated 
urinary tract infections. Repeat ex- 
aminations have shown only very 
small amounts of residual urine. 
Since discharge the patient has 
had no difficulty. Urinary symptoms 
have not recurred as of Sept. 1, 1951. 
Aureomycin therapy has been con- 
tinued intermittently as mild uri- 
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nary symptoms have _ recurred, 
characterized by frequency, dysuria, 
and mild pyuria. 


Case 3.—E. G., a full-term normal 
male, spontaneously born and weigh- 
ing 6 pounds 8 ounces, was delivered 
in the hospital on May 5, 1951. La- 
bor lasted eight hours and was un- 
eventful. Upon examination of the 
infant, it was noted that he had a 
spina bifida and meningomyelocele 
in the lumbosacral region. Family 
history was negative. Two weeks 
after birth progressive hydrocepha- 
lus, marked by tense fontanels, sep- 
aration of the cranial sutures, a defi- 
nite lacunar skull, and abnormal in- 
erease in size of the myelomeningo- 
cele as well as the head circumfer- 
ence were present. No evident func- 
tion nor apparent sensation in either 
lower extremity could be obtained. 

He was transferred to the Rhode 
Island State Infirmary on June 26, 
1951, for chronie care. Examination 
at this time showed: head cireum- 
ference 14.75 inches, chest cireumfer- 
ence 14.25 inches, crown-heel length 
21 inches, and weight 9 pounds 11 
ounees. He was well developed and 
well nourished and in no acute dis- 
tress. The head was symmetrical. 
The fontanels were tense and the 
cranial sutures were widely sepa- 





rated. The veins of the scalp were 
distended. Heart and lungs were 
normal. There was a cystic soft 


mass over the lumbar spine measur- 
ing 2.5 inches in its greatest diame- 
ter. At the apex of the mass was a 
draining sinus. There was an in- 
direct left inguinal hernia with un- 
descended left testis. There was 
marked spasticity of the lower ex- 
tremities with absent reflexes and 
total loss of movement; the upper 
extremities responded well to stimu- 
lation. The abdomen was character- 
ized by a deficiency of the transver- 
salis, the internal’ and _ external 
obliquus muscles. The recti muscles 
were intact. Pronounced bulging of 
the abdomen, especially in the flanks, 
oceurred upon straining. 





Laboratory examinations of the 
urine, blood, nose, and pharynx were 
negative. Wassermann and Kahn 
tests were negative. X-ray study 
showed considerable widening of the 
neural arch in the lumbar region, the 
pedicles of the vertebrae were spread 
laterally, and the _ interpediculate 
spaces were considerably increased in 
diameter. <A large soft tissue mass 
appeared to arise from the spinal 
canal in this region measuring about 
6.5 em. in diameter. Appearances 
were consistent with spina bifida in- 
volving the lumbar vertebrae with 
an accompanying large myelomen- 
ingocele. The bodies of the lumbar 
vertebrae were of normal height and 
form, but the lumbar dise spaces 
were moderately narrowed. The 
cervical, thoracic vertebrae, pelvic 
bones, long bones of the extremities, 
and the chest showed no abnormal 
changes or developmental anomalies. 
Intravenous pyelogram demonstrated 
a prompt excretion of the dye from 
both kidneys, and satisfactory filling 
of the pelvis and ealices of both kid- 
neys. No gross abnormalities or in- 
tra-abdominal calcification were seen. 
The urinary bladder was of normal 
size and outline and the postvoiding 
film showed no appreciable residue. 

The patient was last seen on Aug. 
15, 1951. Head circumference had 
increased to 19.5 inches. Otherwise, 
he remained essentially unchanged. 


SUMMARY 


Three cases are presented with con- 
genital deficiency of the muscles of 
the abdominal wall. Two patients 
are males and one is a female, the 
fourth such case to be described to 
date. Each patient has been fol- 
lowed since birth. One patient, M. 
C., was born following a difficult 
breech delivery. She possesses a 
deficiency of the transversus abdomi- 
nalis and external and _ internal 
obliquus muscles. The rectus muscles 
are bilaterally intact. This female 
patient is unique in that she is the 
first to be reported with associated 
genitourinary abnormalities. Of the 














three other females reported with 
this condition, one, presented by 
Fletcher, was a case of massive om- 
phalocele and does not actually rep- 
resent this condition. Of the other 
two reported neither had associated 
genitourinary anomalies. Our fe- 
male patient has additional multiple 
anomalies. The labia majora and 
minora are poorly developed. She 
has had repeated urinary tract in- 
fections that are diffieult to control. 
The only actual demonstrated uri- 
nary abnormality is that of the blad- 
der which was reported as larger 
than normal (probably on the basis 
of repeated cystitis, and urethral 
obstruction of mild degree or defi- 
ciency of neuromuscular mechanism). 

The second case, R. U., demon- 
strates a deficiency of the entire mus- 
eulature of the abdominal wall. As- 
sociated genitourinary anomalies in- 
clude bilateral undescended testes, 
bilateral hydronephrosis, and _bilat- 
eral hydroureter due to congenital 
bladder neck obstruction. Following 
resection of a bladder diverticulum 
and a transurethral resection of the 
vesicle neck, he has improved mark- 
edly. This is the first recorded in- 
stance in this condition in which 
transurethral resection has been per- 
formed successfully through the 
penis. Daut and associates of the 
Mayo Clinic® reported a case in 
which a transurethral resection was 
carried out transperineally. 

The third ease, E. G., has a defi- 
ciency of the transversalis and the 
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external and internal obliquus mus 
cle. The rectus muscles are present. 
This child has an undescended left 
testis. No abnormality of the uri- 
nary tract has been demonstrated 
A spina bifida with myelomeningocel« 
in the lumbarsacral area and a 
developing hydrocephalus are present. 

No anomaly of the gastrointestinal 


tract was found in any of the three 


eases. Other abnormalities in addi- 
tion to those of the abdominal wall 
and genitourinary tract are prevalent 
in this series. 
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THE PHYSIOLOGIC AND CLINICAL SIGNIFICANCE OF 
IMMATURITY OF KIDNEY FUNCTION IN YOUNG INFANTS* 


Henry L. Barnett, M.D., AND J@RGEN VESTERDAL, M.D.** 
New York, N. Y. 


EVERAL more or less compre- 
hensive reviews of the subject 
of kidney function in young infants 
have appeared recently, notably by 
MeCanee,’ Barnett,? Clement Smith,* 
Homer Smith,* and Heller.’ Al- 
though some of the clinical impliea- 
tions of immaturity of kidney fune- 
tion in young infants have been dis- 
cussed by these authors, they have 
considered the subject primarily from 
a physiologic point of view. They 
have each emphasized the ineom- 
pleteness of present knowledge con- 
cerning renal physiology in young 
infants which has been investigated 
intensively during only the past dec- 
ade. Despite the immaturity of the 
subject itself, we hold the view that 
in a new field of clinical investiga- 
tion it is of value to assess possible 
clinical applications during the pe- 
riod when underlying physiologic 
principles are being elucidated. The 
present review, therefore, will in- 
clude an attempt to apply what is 
known presently about the status of 
kidney function at birth and during 
early postnatal life to some of the 
clinical conditions where the knowl- 
edge is or may be of importance. 
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PHYSIOLOGY 


The following definitions and prin- 
ciples of kidney physiology will be 
used to point out known differences 
between young infants and adults 
and to facilitate the subsequent clin- 
ical discussion. For a complete dis- 
cussion of the underlying physiologic 
principles, the reader is referred to 
the recent definitive book by Homer 
Smith.‘ 

I. Glomerular Filtration Rate 
(GFR).—Although oceasionally dis- 
puted,® * it is generally accepted that 
the clearance of inulin (Cyy) is a 
valid estimate of the rate of glomer- 
ular filtration of water in normal 
adult man.* Average values for Cyy 
in adult men and women are, respec- 
tively, 127 and 118 ml. per minute 
per 1.73 sq. M. with standard devia- 
tions of approximately 15 to 20 ml. 
per minute. Since there is no evi- 
dence that a sex difference in renal 
functions exists before puberty, the 
average value for children beyond in- 
fancy can be taken as 123 ml. per 
minute per 1.73 sq. M. 

In young infants, Cjy also is ac- 
cepted as a measure of GFR,° but 
if corrected on the basis of surface 
area,* the average values are only 
30 to 50 per cent of adult values,*** 
and are probably lowest in small 
premature infants.* ** *° 

*The use of surface area as a basis for the 
comparison of renal function in infants and 
adults has been discussed by West and as- 


sociates,“ Rubin and co-workers" and by 
Smith.* 
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The question of whether or not the 
of (Cer) is a 
valid measure of GFR in young in- 
in- 


clearance creatinine 
fants is one of both physiologic 
terest and of practical importance. 
If the 
substance 
GER, 
be 


clearance of endogenous 
like 
long-term 
feasible. In eight infants Dean 
and McCanee’ found average ratios 
of Cer :Cyy ranging from 0.68 to 1.32 
with 


an 
creatinine 
observations 


measures 
would 


an average of 0.98 whereas in 


two infants 2 months old Brod and 
Sirota”? found values of 0.59 and 
0.58. On the basis of these results, 


McCance' has remarked upon the un- 
certainty of Cer measure of 


2 aS a 
GFR in young infants and Dean and 
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Using a specific method for serun 
creatinine,?7 K. Hare and associ 
ates** found an average ratio of Cer 
Cyy of 1.03 with a range of 0.82 to 
1.26 in twenty-two normal subjects 
‘anging in age from one week to 40 
years. Recent values for the ratio 
of Cor:Cry observed in this labora- 
tory using the creatinine method of 
R. Hare*? are shown in Table I. 

It would appear from the observa- 
tions of K. Hare and co-workers** 
and from the results presented here 
that tubular secretion of true endog- 
enous neither in 
infants in older children with- 
out kidney disease** ** and that the 
‘ratio of Cex :Cyy in young infants is 


creatinine oceurs 
nor 


TaBLeE I. CREATININE: INULIN CLEARANCE RATIOS IN INFANTS AND CHILDREN WITH NO 
KIDNEY DISEASE 
MEAN Cyyx 
ML. PER MIN. 
PER 1.73 _ Cor/Cix 
SUBJECTS NO. SQ. M. RANGE MEAN S.D. 
Infants 24 48 0.86-1.30 1.00 0.09 
6 days—1 mo. 
Children 12 133 0.87-1.26 1.03 0.11 
4-13 yrs. 


MecCanee,"® Heller,” and Reardon and 
collaborators™' have all been led to 
that the tubular secretory 
mechanism for creatinine observed in 
the adult is not fully developed in 
However, in the investiga- 
cited ‘‘creatinine-chromogen’’ 
rather than specific endogenous creat- 
It 


the coneentra- 


infer 


infants. 
tions 
were measured. 
that 
tion of specific endogenous creatinine 
in is lower in infants than in 
adults*? and consequently the non- 
creatinine is proportion- 
ately ** Creatinine-chromo- 
gen’’ clearances, therefore, would be 
expected to be lower in infants and 
of 


sance. 


inine clearances 


has been shown 


serum 
chromogen 


higher.** 


questionable physiologic signifi- 


sufficiently close to unity to justify 
using Cep as a measure of GFR. In 
addition to providing a of 
making long-term measurements of 
GFR, Cep can also be used in short- 
term observations under conditions 
where it is essential to have an esti- 
mate of GFR uninfluenced by an 
infusion or by frequent venepune- 
tures required in measurements of 
For short-term observations 
made under fasting conditions, meas- 
urements of serum endogenous creat- 
inine at the beginning and end of 
the clearance periods permit suffi- 
ciently accurate interpolation of 
mid-point values for each period. 
Advantage was taken of this proce- 
dure in the observations to be de- 


means 


Cyy. 
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scribed on water®®?? and on phos- 
phate*® excretion. In the latter 
studies, preinfusion values for Cor 
were corrected for the ratio of Cer: 
(;. determined later in the same ob- 
servation. In view of the increasing 
evidenee that Cer is a valid measure 
of GFR in young infants, this rather 
meticulous procedure is probably not 
necessary. 

Il. Effective Renal Plasma Flow 
ERPF).—At low concentrations of 
p-aminohippurate or Diodrast in 
plasma, the clearance of p-aminohip- 
purate (Cpay) or of Diodrast (Cp) 
provides a measure of the quantity of 
plasma which actually perfuses the 
renal excretory tissue. In the adult, 
this quantity must represent at least 
92 per cent of the total renal plasma 
flow, since examination of renal 
venous blood shows that approxi- 
mately 92 per cent of the quantity 
of these substances present in ar- 
terial blood has been removed in one 
passage through the kidney.* This 
percentage removal is termed the 
extraction ratio. Average values for 
Cpan and Cp in adult men and women 
are, respectively, 655 and 600 ml. per 
minute per 1.73 sq. M. with standard 
deviations of approximately 100 to 
150* and the average value for chil- 
dren can be taken as 634 ml. per min- 
ute per 1.73 sq. M. 

Corrected on the basis of surface 
area, average values for Cpay and Cp 
in young infants are only 20 to 40 
per cent of adult values," 2% 1% 1% 35 
suggesting that ERPF is proportion- 
ately lower than GFR in young in- 
fants. This conclusion is based on 
the assumption that in infants, PAII 
ind Diodrast are removed from the 
plasma in one passage through the 
kidney as completely as in the adult. 
llowever, extraction ratios have not 


yet been measured in young infants 
and until this is done the signifi- 
vance Of Cpaq and Cp in young in- 
fants must remain uncertain.* ** '° 

Ill. Filtration Fraction.—Since Cyyx 
measures the rate of glomerular fil- 
tration of water and Cpay the rate 
of effective renal plasma flow, the 
ratio of Cyy:Cpan provides an esti- 
mate of the fraction of plasma per- 
fusing renal excretory tissue which 
is filtered by the glomeruli. The 
average value for the filtration frae- 
tion in adults and children beyond 
infaney is about 0.20 with a stand- 
ard deviation of approximately 0.02 
to 0.04. 

Compared with adults on the basis 
of surface area, Cpay is proportion- 
ately lower than Cyy in young in- 
fants, and consequently the filtration 
fraction is higher, being in the range 
of from 0.30 to 0.40.1) 1? 1% 17 These 
values suggest that in young infants 
30 to 40 per cent of the plasma going 
through the kidney is filtered by the 
glomeruli. However, again, until ex- 
traction ratios for PAIL are meas- 
ured in young infants, it is not cer- 
tain whether these high figures really 
represent the filtration fraction. 

IV. Maximum Rate of Tubular Ex- 
cretion and Reabsorption (TM).— 
Rates of renal tubular exeretion and 
reabsorption of certain compounds 
are limited by a relatively constant 
and reproducible maximal rate which 
can be demonstrated by measuring 
the rate of exeretion at high concen- 
trations of the compounds in plasma. 
Both PAH and Diodrast have been 
used to estimate maximum rates of 
tubular excretion. The average value 
for TMpan in adults and children 
beyond infancy is 77 mg. per minute 
per 1.73 sq. M.* with a standard devia- 
tion of approximately 10 to 15. 
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Compared on the basis of surface 
area, TMpan in young infants is only 
15 to 40 eent of the adult 
value.?': '* 1% 17 The of Cy: 
TMpan may reflect the relative rates 
glomerular and 
tubular funetion and this ratio tends 
to be infants 


suggesting 


per 
ratio 


of development of 


higher in very young 
16. 17 


than in adults,’ '* 


that in young infants glomerular 
funetion may be more fully developed 
than tubular funetion. 


Maximum tubular reab- 


estimated by 


rates of 
have been 
the 
glueose at high concentrations of glu- 


(TMg). 


men 


sorption 


measuring rate of exeretion of 


eose in Average 


and women 


plasma 
for TM, in 
have been found to be, respectively, 


values 


375 and 303 mg. per minute per 1.73 
sq. M.* In young infants Tudvad* 
found values for TM, ranging from 
10 to 30 per cent of adult values. The 
Cy :TMeg 
higher in voung infants than in adults 
maturation 
tubular 


ratio of was somewhat 


again suggesting earlier 


of glomerular than of fune- 
tion. 

The numerical values given in See- 
tions I to IV 
tions in young infants represent those 


for various renal fune- 
observed in both premature and full- 


term infants during approximately 
the first month of life and they are 
expressed in rather broad ranges as 
per cent of average adult values. The 
present data do not permit more re- 
fined 


infants 


definition of average values in 
this period, al- 
though it is likely that early postnatal 
increases in function full- 
term®’ and to a lesser extent in pre- 
mature" The later 
postnatal development of some of the 


within 


age 
occur In 


infants. rate of 


diserete functions has been investi- 


gated by West and associates,’® Rubin 
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and eco-workers,'’ Vesterdal and Tud 
vad,'* and has been summarized by 
Smith. Although again the present 
data do not permit a statement oi 
average values for different ages, it 
would that the rate of 
natal development after 
of life is fairly rapid. With wide 
variations and with different fune 
tions developing at different 
that 
of the infant’s kidney, such as maxi- 
mally concentrating®' the urine, be 
come fully mature as early as one to 


appear post 


one month 


"ates, 


it seems clear some functions 


two months after birth, but that com 


plete maturity may not be reached 
until one year of age. 

V. Rate of Excretion of Individual 
Electrolytes—Clearances of various 
reported as 
young infants 

adult values'* 
and various interpretations and elin- 
results 
However, 


electrolytes have been 


being low in when 


19, 32 


compared with 


ical consequences of these 
have been suggested.’ * *? 
rates of excretion of endogenous elec- 
like 
chloride, and phosphate, are mark- 
edly nonrenal 
factors and reten- 
tion of hormonal 
status, and per- 
indication of 
renal maturity electrolyte clearances, 


trolytes, sodium, potassium, 
influenced by 
ineluding 

the 
metabolic 


many 
intake 
electrolyte, 
demand, 
haps others. As an 
therefore, do not have the same sig- 
measuring 
diserete kidney functions and unless 
the nonrenal factors influencing rate 
are 
trolled, comparisons of average val- 


nificance as clearances 


of electrolyte exeretion con- 
ues for electrolyte clearances in in- 
fants and adults have limited physio- 
logie significance.** 


Many attempts have been made to 


assess the relative importance of 


changes in rate of filtration and in 
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rate of tubular transfer in controll- 
ing the rate of renal exeretion of 
water and individual electrolytes. 
In these observations, the following 
ealeulations are used: 

1. The rate of glomerular filtration 
of a given substance, A, is equal to 
F, (where F, is the product of the 
coneentration of the substance which 
is filterable from plasma, P,, and the 
elomerular filtration rate of water, 
GER). 

2. The rate of tubular reabsorption 
or secretion, T,, is equal to the dif- 
ference between Fy, and the rate of 
urinary exeretion, U,V (the product 
of the concentration of A in urine, 
U,, and the rate of urine flow, V). 

Difficulties in the interpretation of 
these calculations obviously arise 
when they are applied to substances 
like water, sodium, and chloride 
which are excreted at very low rates 
compared with the rates of filtration. 
As an example, if the serum sodium 
concentration were 140 meq. per 
liter, an average increase in GFR 
of only one millimeter per minute 
would, if tubular reabsorption of 
sodium remained constant,* increase 
the quantity of sodium filtered and 
excreted by over 200 meq. per 
twenty-four hours. Thus changes in 
the rate of filtration of sodium of an 
order of magnitude which cannot be 
measured by present methods could 
produce an enormous increase in 
rate of exeretion. On the other 
hand, with substances such as phos- 
phate,?* for which the rate of excre- 
tion represents a higher proportion 
of the rate of filtration, calculations 
f rate of reabsorption do permit 


*It is not implied here that changes in 
iFR actually occur without changes in tubu- 
ar activity. 
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description of renal mechanisms in- 
volved in electrolyte excretion. For 
example, MeCrory and_ ecollabora- 
tors** have shown that young in- 
fants receiving cow’s milk ean ex- 
crete phosphate at a higher rate per 
unit surface area than fasting adults. 
The means by which this higher rate 
of phosphate excretion is accom- 
plished under these circumstances ap- 
pears to be as follows: although per 
unit surface area GFR is less than 
one-half that of the adult, the rate 
of filtration of phosphate is approxi- 
mately the same because the infant 
has a higher concentration of phos- 
phate in the serum; however, the pro- 
portion of filtered phosphate reab- 
sorbed is less than in the adult and 
consequently per unit surface area 
more phosphate is excreted. Under 
other circumstances, which obtain in 
the infant receiving breast milk of 
lower phosphate content, the rate of 
phosphate excretion may be lower in 
relation to surface area than in the 
adult.*? 

The rate of excretion of other in- 
dividual electrolytes, such as sodium, 
potassium, and chloride, has not yet 
been investigated in the young in- 
fant under conditions where the 
quantity of the electrolyte requiring 
excretion is varied. Until such 
measurements are made, valid com- 
parisons with adults are not pos- 
sible. 

VI. Rate of Excretion of Water 
and Total Osmotically Active Sol- 
utes—As indicated diagrammatically 
in Fig. 1, the rate of exeretion of 
water by the kidneys is now known 
to be influenced by a combination of 
at least the following factors**: (1) 
rate of glomerular filtration of water, 
GFR; (2) rate of solute excretion, 
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UsV 
lar concentration of urinary solutes, 
Us, the of 
and (3) coneentration of antidiuretic 
hormone (ADI) in blood. If two of 
three constant, 


(the product of the total osmo- 


and rate urine flow, V), 


these factors remain 


a change in the third qualitatively in- 


fluences V and Ug as indicated in 
Fig. 1. It is clear that observations 
designed to compare the response of 


to changes in 


water or electrolyte loads or to in- 


infants and adults 
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secretion of ADH in response to hy- 
if the 
spond poorly to ADH, then his co 


dropenia or renal tubules rm 
centrating ability might be less than 
that of the 


trolled observations on these impor 


adult. Carefully econ 
tant functions are only beginning to 
be made.® 

A. Renal Response to Ingestion of 
Water: 
observations by Aschenheim* and by 


On the basis of some earl) 


Lasch,*° it has been stated repeatedly 



































COMPARED WITH ADULTS ON 


INFANTS = HAVE 


THE 
























Fig. 1 
jection of antidiuretic hormone must 


take into account all three of these 
factors. 

Compared with the adult, it might 
be anticipated that the ability of the 
very young infant to dilute his urine 


would be limited by his low GFR and 


his low UsV. It should follow also 
that the infant’s ability to concen- 
trate his urine would be enhanced 


by the low GFR and low UsV. How- 


ever, if the infant has a low rate of 





THE RATE OF EXCRETION OF WATER BY THE KIDNEYS (IS NOW 
KNOWN TO BE INFLUENCED BY THE FOLLOWING FACTORS 
(i) RATE OF GLOMERULAR FILTRATION OF WATER (GFR) 
(2) RATE OF EXCRETION OF SOLUTES (UsV) 
(3) CONCENTRATION OF ANTI-DIURETIC HORMONE IN BLOOD (ADH) 
\F TWO OF THESE THREE FACTORS REMAIN CONSTANT, CHANGES IN 
THE THIRD INFLUENCE RATE OF URINE FLOW (V) AND CONCENTRATION 
OF SOLUTES IN URINE (Us) AS FOLLOWS 
ML. per MIN | | L opt 
a. ae. ae. 
Us 1 | 2 2 # fF 
MOSM per L|- 7 Pees stoaialig. reece, oiusiedees atti. ,* 
' ' ' 5 
= Seer : 5 — 
GFR GFR UsV UsV ADH ADH 
INCREASE DECREASE INCREASE DECREASE INCREASE DECREASE 


BASIS OF 


EXPECTED EFFECT ON 
Vv Us 
() LOWER GFR LOW HIGH 
(2) LOWER ADH HIGH LOW 
(3) LOWER UsV LOW HIGH 


Factors influencing 








SURFACE AREA, 





PREMATURE 








rate of urine flow. 





by recent reviewers ** that the very 
infant neither dilute his 


urine nor increase the rate of urine 


young ean 
flow after water ingestion as rapidly 
or as efficiently as the adult. 
ever, the observations cited are sub- 


How- 


ject to many criticisms in respect to 
the methods of collecting urine and 
the pre- 
vious states of hydration of the sub- 


to possible differences in 


jects, in the doses of water given, 
and in the rates of solute excretion. 


ly 
A 


ly 
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Recent observations in this labora- 
tory®* ** have indicated that if the 
dose of water is caleulated on the 
basis of surface area the young pre- 
mature infant responds to water in- 
gestion by diluting his urine to the 
same minimum osmolar concentration 





earlier, the glomerular filtration 
rate of water in the premature in- 
fant is, per 1.73 sq. M., less than 
one-half that of the adult. Unless 
tubular reabsorption of water were 
equally decreased, the per cent of 
filtered water excreted and_ there- 
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Fig. 2.—Effects of water ingestion and of Pitressin in a premature infant and in an adult. 


is the adult but with a lower maximum 
Characteristic 
responses of an infant and of an 


rate of urine flow. 


adult to water ingestion are shown 
in the first twelve periods of Fig. 
2. Failure of the infant to reach a 
naximum V equal on a surface area 
basis to that of the adult could be 
due to the fact that, as discussed 


fore V would be lower. The per 
cent of filtered water excreted was 
actually higher in the premature in- 
fant than in the adult but not suf- 
ficiently high to increase V_ propor- 
tionately. The degree to which V 
could inerease in the absence of anti- 
diuretic hormone action may have 
been limited by the rate of solute 
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excretion which was only about one- 
half as high in the premature infant 
receiving cow’s milk formulas as in 
the adult. 
in V 
these 
still 
the 


he 


A proportionate increase 


during diuresis would under 


circumstances have required 
the urine in 
this not 
possible in either the infant or 


the adult. 


greater dilution of 


premature infant; may 
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dose should be caleulated on the same 
receiving 
milk rather than cow’s milk, 
would he 
still lower limit fur- 
ther the maximum V attainable. 
Finally, as pointed out by Vesterda! 
and Tudvad,'* and as shown in Fig. 


basis. Second, in infants 
breast 
excretion 


rates of solute 


which would 


3, painful stimuli such as venepune- 
tures may have a profound effect on 
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Fig 


Any one or a combination of several 
the 
failure of earlier investigators to ob- 


possibilities could aceount for 


serve similar responses to water in- 


Different 
most certainly have been obtained if 


gestion. results would al- 


the dose of water were given on the 


basis of weight rather than of sur- 


face area. However, since compari- 


sons between rates of urine flow and 


other kidney functions are almost 
always made on the basis of surface 
area,‘ it seems reasonable that the 





Effects of venepuncture and of Pitressin in three 





premature infants. 





In the 
observation shown here on three in- 
the 
water ingestion was interrupted for 


V in the premature infant. 


fants, diuresis which followed 
periods extending to almost an hour 
by a venepuncture. It is of special 
interest that this fall in V was ae- 
companied by no increase in Ug, but 
by a reduction in GFR in contrast to 
the changes produced by the intra- 
venous injection of Pitressin. This 


type of response to pain has been 


observed and 


repeatedly suggests 
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that in earlier observations inadvert- 
ent disturbances of the infant may 
have been responsible in part for 
failure to observe a prompt increase 
in V following water by mouth. 

Whether or not infants would show 
a similar response to water ingestion 
in the immediate postnatal period 
cannot be determined from these ob- 
servations since the youngest pre- 
mature infants ranged in age from 
5 to 8 days. The fact that a 36-day- 
old premature infant showed a de- 
gree of water diuresis comparable in 
all respects to that of the adult sug- 
gests a very rapid postnatal develop- 
ment of this function. A similar 
rapid development of concentrating 
ability has been reported by Pratt 
and associates.*? 

B. Renal Response to Dehydra- 
tion: There is general agreement 
that the very young infant is unable 
to concentrate his urine to the same 
extent as the adult, although the ex- 
tent of this limitation perhaps has 
been exaggerated.’:> In recent ob- 
servations on four premature infants 
ranging in age between 5 and 8 days 
we®’ have observed concentrations of 
solutes in urine* ranging from 432 to 
778 with a mean of 610 mosM per 
liter as early as three to four hours 
after the last feeding. These high 
concentrations, which are in_ the 
range of those reported by C. Smith 
and eo-workers,*® by Dubs,** and by 
Hansen and Smith,** were observed 
without gross alterations in serum 
osmolarity (urine: serum osmotic 


pressure ratios up to 2.5) and sug- 





*Concentration of solutes in urine were 
stimated by summating the millimolar con- 
entrations of sodium, chloride, potassium, 
rea, phosphate, and creatinine. The sum of 
ese values equaled 89 to 96 per cent of the 
otal milliosmolar concentrations estimated 
rom depression of the freezing points. Serum 
smolarity was estimated from freezing point 
epression. 


gest that the infant may achieve his 
maximum solute concentration very 
soon after feedings are withdrawn. 
The immediate effects of withholding 
food and fluids from an adult and a 
premature infant are shown in Fig. 
4. For twenty-four hours preceding 
the observations, the adult had taken 
at three-hour intervals the same 
amount of evaporated milk and total 
fluid per square meter as the infant. 
The results in this and a second simi- 
lar observation suggest that the young 
infant may almost reach his maximum 
coneentration of urinary solutes with- 
in two to three hours after a feed- 
ing but unlike the adult is unable to 
increase the solute concentration pro- 
gressively after five or six hours of 
fasting and thirsting. 

Why is the young infant unable to 
concentrate his urine to the same ex- 
tent as an adult? The lower rates of 
glomerular filtration and of solute ex- 
cretion should permit higher concen- 
trations of urinary solutes. <A _ rea- 
sonable inference is that the anti- 
diuretic hormone mechanism is_ less 
effective and many observations, par- 
ticularly by Heller,’ suggest that this 
is the case. The response of three 
premature infants and two adults to 
Pitressin given intravenously in doses 
equivalent on the basis of surface area 
is shown in Fig. 5. It is clear that 
the extent and duration of the re- 
sponse is less in the premature in- 
fants. However, the premature in- 
fant does show a substantial response 
and it cannot yet be coneluded that 
a diminished response to antidiuretic 
hormone is solely or even chiefly re- 
sponsible for the apparent decreased 
ability to concentrate the urine. Al- 
though, as stated, maximum concen- 
tration is usually attained with low- 
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Fig. 4 effect of fasting and thirsting in a premature infant and in an adult. 
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Fig. 5.—FEffect of Pitressin given during water diuresis in three premature infants and in 


two adults. 
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est rates of solute exeretion, it is 
possible, though untested, that, even 
under maximum antidiuretic hormone 
effect, a maximum rate of water re- 
absorption may exist which is inde- 
pendent of rate of solute exeretion. 
If so, the extremely low rate of solute 
excretion which obtains in very young 
infants could, in itself, be responsi- 
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ble for the lower maximum concen- 
trating ability. Increasing the rate of 
solute exeretion should, under these 
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cireumstanees, result in an inerease 
rather than a 
tion of urinary solutes, and Dean and 
observed that this 
eeurs in young infants. (See Sec- 
tion VII.) Whether or not an infant 
ith a higher rate of exeretion of 
rinary solutes could concentrate the 


decrease in conecentra- 


\IeCanee*® have 


rine to the same extent as the adult 
innot be answered at present. 

Although the under 
hich they have been observed are not 


conditions 
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precisely the same, the maximum con- 
centration of osmotically active sol- 
utes in the urine of the premature in- 
fant, shown in Fig. 6, appears to be 
about 700 mosMols per liter as com- 
pared with the commonly accepted 
value of 1,400 mosMols in the adult. 
The minimum concentration, however, 
is approximately the same in both the 
infant and the adult and appears to 
be about 50 milliosmols per liter. It 
calculated by 


a 
: 


can be as suggested 
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Relationships between maximum and minimum concentrations of urinary solutes and 
renal water requirements. 


Crawford and associates*® that when 
water must be conserved as in dehy- 
dration the minimum volume of urine 
in which one milliosmol of urinary 
solute can be excreted is approxi- 
mately 1.4 ml. in the premature in- 
fant as compared with 0.7 ml. in the 
adult. On the other hand, if water is 
given in excess and needs to be ex- 
ereted rapidly, both the premature in- 
fant and the adult can excrete ap- 
proximately 20 ml. of water per mil- 
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i! ears nerease n GER ind 1) 

, t hye osmotie pressure ol The 
irine wit! subsequent rise In con 
rast the hnitant showed a er’ ShOW 
nd on oderate increase in rate 
of urine flow wit sustained Increase 
n GER and a rise rather than a fall 
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( anece ave compared the response sible renal mechanisms responsible if 
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sponse o these procedures in the that the very low rate ot solute exere 
dult was characterized by a_ rapid tion in the voung infant rather thar 
nd marked diuresis accompanied by immaturity ot renal funetion, per s¢ 


may be in large part responsible fo 


the different tvpes of response. 


Meteoff and = associates* and Bu 
nett and co-workers*®? have show 
that if sodium salts of nonreabsorbe« 


anions such as para aminohippurate 0 


given to patients wit 


thiosulfate are 
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nephrotie syndrome, the anions 


exereted in the urine eovered in 


ve part by potassium rather than 


sodium as in the normal subjeet 
Lauson and Thompson* have shown 
ivther that sueh replacement of 
«ium by potassium ean be indueed 
in normal dogs by lowering GER 
Because the voung infant has a rela 
ively low GER it might have been 


nticipated that these anions would be 


exereted eovered by potassium rather 


prelimi 
that 


an sodium However. in 


nary observations’ it appears 


he premature infant demonstrates 


e adult type of response, whieh may 


he due to the faet that in the infant 


tubular funetion, as well as glomeru 
ar filtration rate, is low 


\ 11] Acid Base 


Nidneus As vet, 


Regulation by the 


this important 


function of the kidney has been in 


vestigated direetly in infants 


young 


only Iy Gordon and eollaborators* 


and by Hoffman and associates.“ The 


results of Gordon and ecollaborators* 


shown in Fig. 7 suggest that after in 


vestion of ammonium chloride pre 


mature infants exerete less ammonia 
and consequently lose more sodium 
ian full-term infants The eonelu 
ons of Hoffman and = associates*® 
¢ in agreement with these results. 
hese observations, if extended and 


onfirmed, provide an explanation for 


acidosis in prema- 


r development 0 


ire infants fed protein milk.** * 


The ability of voung infants to ex- 


te bicarbonate if present in excess 


the extracellular fluids has not been 
The 
ingestion of aluminum hy- 
lactate in- 
serum bi- 


vestigated directly. observa- 
m that 
oxide gel and ecaleium 
elevation of 


infants but 


ced marked 


rbonate i 


very 


young 





PROGRESS 111 


not in older infants*® suggests that 


the ability of the immature kidney of 


the voung infant to exerete excess 


base may not be fully developed 


CLINICAL APPLICATION 


I. Infant Feeding.—Immaturity of 


kidney funetion in young infants has 


certain implications in regard to in- 


fant feeding practices. For example, 


the ability of the young infant to 


econeentrate and dilute the urine will 


determine the minimum and = maxti- 


mum quantities of water which 
for exeretion of 


T 
| 1c 


solutes requiring ex 


should he pros ided 


urinary solutes quan- 


titv of urmary 
eretion will depend upon the electro 
the diet 


given 


Ivte and protein content of 


(or solute eontent of fluids 


parenterally the proportion of sol- 


utes retained for growth or for re- 


placement of abnormal losses, and 


upon extrarenal losses of solutes re- 


sulting from sweating, vomiting, or 


diarrhea. The relationships between 
urine volume, total urinary solute con- 
centration and quantity of total uri- 
nary solutes requiring excretion are 
shown in Fig. 8 taken from the paper 
of Pratt this 
figure, the quantity of solutes requir- 


and eco-workers.*' In 
ing excretion approximate those which 
encountered in infants fed 
Premature infants re- 


might be 
various diets. 
ceiving cow’s milk with added carbo- 
hydrate and weighing about 2.0 kg. 
exerete about 15 to 20 milliosmols of 
total urinary solute per kilogram per 
infant and adult 
1,400 millios- 


mols per liter, this quantity of solute 


day. In the older 


who can concentrate to 


could be exereted in 10 to 15 ml. of 
water per kilogram which would 
represent the minimum renal water 
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requirement under these conditions. 


Because the premature infant, under 
elireumstances, can concen 


the same 


trate urine only to about 700 millios 
mols per liter, the minimum require- 
for premature infants would be 


20 to 30 


ment 
about twice this volume. or 


URINE VOLUME 


FOR 
URINE 
VOLUME 
CC./KGM./D. 





OF PEDIATRICS 
values define minimum and maximu 
maximum and min 
of 


utes and do not, of eourse, represel 


urine volume at 


mum concentrations urinary so 


the optimal allowance for renal wate 
requirements of healthy, thriving in 
have been diseussed rv 


fants, which 


VS. CONCENTRATION 


HIGH, AVERAGE & LOW SOLUTE LOADS 


TOTAL SOLUTES 


MILLIOSMOLES PER KILOGRAM PER DAY 





osMA 


CONCENTRATION OF SOLUTES 


SPtcific =GRaviTY 1006 


luced with permission from Pr 


(Repro 


118 


att, 


Bienvenu, and Whyte: Pediatrics, 1: 181 


1948.) 


Since both the pre- 
the adult 
urine to about 50 millios- 


ml. per kilogram. 


mature infant and ean 
dilute the 
mols per liter, it follows that the maxi- 
mum quantity of water which could 
be exereted with 15 to 20 milliosmols 
of urinary solute is between 300 and 


400 ml. per kilogram per day. These 


- 
The 


an\ 


Pratt. 
quantity of provided in 
of the current feeding mix 
tures comes safely within these limit 


cently by Darrow and 
water 


infant 


ing values for renal water excretion. 

In addition to its role in determin 
ing maximum and minimum rena! 
water requirements, the rate of execre 
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tion of urinary solutes in young in- 
fants is, in itself, of importance in in- 
fant feeding. Maximum rates of ex- 
erection have not been determined in 
infants of different ages. Neverthe- 
less, it is possible that in the young 
infant fed eow’s milk without added 
carbohydrate, the required rate of 
excretion of urinary solutes may ex- 
ceed the infant’s eapacity to exerete 
solutes and lead to electrolyte and 
water retention. That such retention 
may oceur at least in the young pre- 
mature infant is suggested by the 
observations of Gordon and assocei- 
ates” There is no indication that 
the very low rate of solute exeretion 
which obtains in the infant fed human 
milk leads to any difficulty. The only 
disadvantage of a low rate of solute 
exeretion would appear to be the low 
maximum rate of exeretion of water 
leading, in principle, at least, toward 
a greater susceptibility to water re- 
tention if water is given in excess. 
Immaturity of kidney  funetion 
must be considered also in relation to 
the concentration of individual elee- 
trolytes in formulas given to young 
infants. For example, Darrow and 
collaborators’ have shown that pre- 
mature infants develop acidosis when 
viven feedings with a protein milk 
powder supplying, per 100 calories, 
5.7 and 2.0 millimols of chloride and 
sodium, respectively. Increasing the 
odium concentration to provide 7.3 
millimols of sodium per 100 calories 
revented the acidosis and a second 
rotein milk of similar protein but 
ifferent electrolyte content did not 
cause acidosis. Hoffman and co-work- 
s*® confirmed the conclusions of Dar- 
iw and eollaborators*’ and showed, 
addition, that an acidosis did not 
velop in full-term infants due in 





part to a greater excretion of chloride 
and a greater conservation of sodium. 
The latter results might have been 
anticipated from the observations of 
Gordon and associates*® diseussed 
earlier (Section VIII). 

The relationship between caleium 
and phosphate content of milk given 
to newborn infants and the oceur- 
rence of tetany of the newborn also 
involves immaturity of kindney fune- 
tion.2* **°* Compared with human 
milk, ecow’s milk has a higher phos- 
phate content and a lower calcium: 
phosphate ratio. The higher intake 
of phosphate in infants fed cow’s milk 
necessitates a higher rate of renal ex- 
cretion, and, as diseussed previously 
(Section VIIL), the higher rate of ex- 
cretion is achieved, in part at least, 
by a higher serum phosphate concen- 
tration. Although other factors must 
be concerned in the development of 
neonatal tetany** it seems clear that 
hyperphosphatemia, which may be as- 
sociated with hypocaleemia, plays an 
important role. 

Il. Treatment of Dehydration and 
Acidosis—The concept that greater 
individualization is required in the 
treatment of abnormal losses of water 
and electrolytes in the young infant 
is based in part on the fact that the 
kidneys are not functionally mature. 
The ability of the young infant to 
concentrate and dilute the urine must, 
as emphasized recently by Talbot and 
associates,°' set minimum and maxi- 
mum renal water requirements in the 
treatment of dehydration. As dis- 
cussed above (Section VI, B) and 
shown in Fig. 6, the minimum renal 
water requirement for the young in- 
fant is about 1.4 ml. per mosM of 
urinary solute compared with 0.7 ml. 
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The elinical 


may be 


per mosM in the adult. 


significance of these values 
clarified by considering a patient with 
a type of dehydration which should 
properly be treated by replacing water 
with little or no sodium chloride. If 
were treated with 


such a_ patient 


physiologie saline containing 300 mil- 


liter, and if the urine 
were maximally concentrated to con- 
adult could retain 


and the only 


liosmols per 
serve water, the 
about 80 ml. 
about 60 ml. of water for each 100 ml. 
Furthermore, the 


infant 


of saline given. 


degree to which the urine ean be con- 


centrated may be decreased during 


disease** which would inerease the 


quantity of water required for exere- 
tion of solutes given in excess. 
ean dilute 
as the 


Since the yvoung infant 
the urine to the 


adult, the only handicap to exereting 


same extent 


water given in exeess would be a 


limitation in the maximum rate of 
solute excretion. It was shown earlier 
(Section VI) that, the econdi- 


tions obtaining in the young 


under 
prema- 

milk, 
It would 
appear, then, that if a patient has a 


ture infant receiving cow’s 


such a limitation may exist. 


type of dehydration which properly 
should be treated by replacing elee- 
trolytes with less water than is usually 
required, water given in excess would 
efficiently by the 


be exereted less 


voung infant than by the adult. 
Ill. Drug 


Immaturity of 


Young In- 
fune- 
tion in young infants has important 


Dosage in 
fants. kidney 
applications to the problem of estab- 
lishing proper dosages of drug which 

Recently, 
have advo- 


are excreted by the kidney. 
Crawford and associates 

eated ecaleulating drug dosage for in- 
children on the 
In terms of renal execre- 


fants and basis of 


surface area. 


tion of drugs, the principle 


whieh this suggestion is based wouid 


upon 


appear to be sound, since beyond in- 
faney the rate of development of kid- 
inereases in 


16, 17, 56 


ney function parallels 


body surface area.* Crawford 


and associates” observed no irregu- 
larity in the correlation between drug 
dosage and blood drug coneentrations 
in the infants. 


However, very young 


group of smallest 
the number of 
imma- 


she Ww 


infants who, beeause of renal 


turity, would be expected to 
higher blood drug concentrations, was 
not stated. 


lin elearanees in 


A comparison of penicil- 
premature infants 
and in children® suggests that in the 
and 

very 


study of Crawford co-workers 


more observations in young in 
fants would have demonstrated higher 
or more prolonged blood drug con 
centrations in this group than in the 
older groups following drug dosages 
surface area. 


given on the basis of 


Corrected for surface area the mean 
value for the clearance of penicillin 
in premature infants was found to be 
90 as compared with 560 ml. per 
minute per 1.73 sq. M. in children. Ii 
rate of absorption and volume of dis 
tribution were the same in the two 
groups, these data suggest that a dos: 
of penicillin given on the basis of sur 
face area would, at equilibrium, pro 
blood 


in the infants six times as high as in 


duce penicillin concentrations 


the children. A larger volume of dis 
tribution associated with the propor- 
extracellular fluid 
would de 
crease the higher blood penicillin eon 


tionately larger 


volume in young infants 
centration in the infants by a factor 
of 1.5 to 2. 
tion of penicillin in the infants would 
further lower the blood pencillin con- 
centration but would maintain the 


A slower rate of absorp- 
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eoneentration longer. Although high 
or prolonged concentrations of peni- 
cillin in the blood are usually de- 
sirable, with drugs of greater toxicity 
renal immaturity may result in un- 
expectedly high concentrations which 
could be dangerous. Additional ob- 
servations of the type designed by 
Crawford and eollaborators®® and on 
renal clearances of drugs given to 
young infants are clearly indicated. 

IV. Clinical Appraisal of Kidney 
Function in Young Infants.—The 
pediatrician is oceasionally confronted 





praise. These factors include (1) 
protein intake and retention, and (2) 
variations in rate of urine flow which 
alter the urea clearance in the ab- 
sence of significant changes in glo- 
merular filtration rate. The effect of 
these factors is exaggerated in the 
young infant as demonstrated in ob- 
servations made by Goldstein and co- 
workers®** on premature infants (Figs. 
9, 10, 11). In the observations shown 
in Fig. 9, the blood urea nitrogen was 
measured after successive three-day 
periods during which each of a group 
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9.—Relation between protein intake and concentration of blood urea nitrogen in prema- 


ture infants. 


with the elinieal problem of assessing 
kidney function in infants suspected 
of having kidney disease and un- 
fortunately this cannot be done easily 
by present techniques. For many 
ears the concentrations of urea 
BUN) or nonprotein nitrogen (NPN) 
in blood have been used clinically to 
udge the adequacy of kidney fune- 
tion. The chief objection to this prac- 
ice is that the blood urea nitrogen 
coneentration is influenced by a vari- 
ty of factors other than changes in 
zlomerular filtration rate which is the 
function one is attempting to ap- 


of premature infants was given for- 
mulas providing protein intakes rang- 
ing from 1 to 9 Gm. per kilogram per 
twenty-four hours while the calorie 
and fluid intakes were held constant. 
It can be seen that with these ex- 
tremes of protein intake, the blood 
urea nitrogen concentrations varied 
directly from values below 5 to over 
40 mg. per 100 ml. The rapidity of 
changes in blood urea nitrogen ob- 
served in this group of infants can 
be judged from the serial observations 
made on two premature infants (Fig. 
10). In both infants, increasing the 
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protein intake from 6 to 9 Gm. per’ gen had fallen to the control values 
kilogram per twenty-four hours for a Fig. 11 presents data indieating thai 
seventy-two-hour period resulted in the rise in blood urea nitrogen ac 


a rise in blood urea nitrogen from companying the high protein feed 


PLASMA 40 
UREA N 
MG./1IOOML 30. 
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ture infants. 
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Effect of protein intake on urea clearances in a premature infant. 


values between 20 and 30 to values ings was due to increased production 
around 40 mg. per 100 ml. within 
forty-eight hours. Within twenty- 
four hours after resuming the lower 
protein feeding, the blood urea nitro- 


of urea rather than a decrease in 
urea clearance. Protein intakes of 3, 


6, and 9 Gm. per kilogram per twenty- 
four hours produced little change in 
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urea at different 
rates of urine flow. Although the 
data shown in Fig. 11 are insufficient 


the elearance of 


to draw final conclusions, they sug- 
gest that in the young infant, as in 


adult man,* the urea clearance (and 
probably glomerular filtration rate) 


is not much inereased by high pro- 
tein feeding. 

that 
the concentration of urea nitrogen in 


These observations indicate 
blood eannot be used for even an ap- 
mini- 
mal or even moderately advanced im- 


proximate clinical estimate of 


pairment of kidney function in young 
infants. Present data (Section I) on 
concentrations of specific endogenous 
creatinine in serum suggest that if the 
data are greatly extended serum 
creatinine values may provide a clin- 
ically applicable technique for roughly 
assessing kidney function. How- 
ever, precise estimates of kidney fune- 
infants will still de- 
mand more elaborate techniques than 
a single collection of blood, and al- 


though attempts have been made’ to 


tion in young 


obviate the necessity for collecting 
present 


still require accurate urine collections. 


urines, acceptable methods 
The problem of clinically appraising 
kidney funetion in young infants re- 
mains, therefore, a difficult one. 

In discussing the physiologic and 
clinical significance of immaturity of 
kidney function in young infants we 
have purposefully focused their atten- 
tion on the kidney itself and have 
neglected consideration of other fune- 
tions which participate in regulating 
the volume and composition of body 
fluids. is clear that, in 
ddition to the kidney, complex inter- 
between 


However, it 
relationships hormonal, re- 


piratory, circulatory, ali- 


nervous, 





mentary, integumentary, skeletal, and 
museular functions may all partici- 
That 


at present the kidney appears to play 


pate in the responses described. 


such a central role may be only a re- 
flection of the fact that our knowledge 
of developmental physiology of other 
functions is less complete. 

The authors wish to thank Henry D. 
M.D., and Miss Helen McNamara 
for their critical review of the manuscript. 
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Psychologic Aspects of Pediatrics 


MIRROR AND REVERSED READING 


Greorce EK. Park, M.D. 
Cricaco, IL. 


YSLEXIA 


disturbance 


is a syndrome which 
the 
edueational 


follows of emo- 


tional, physical, or de- 
velopment and progress, or a combina- 
these 


The 


syndrome is characterized by inability 


tion of abnormal functions of 


three phases of a person’s life. 


to learn to read properly even though 
the 
superior intelligence. 


individual may have normal or 
In contradistine- 
tion to aleria the abnormal factors re- 
sponsible for dyslexia are functional, 
and are preventable and correctable. 
The to the 


proper diagnosis of dyslexia are the 


greatest hindrances 
many erroneous concepts of the ecausa- 


tive factors. For instance, mirror 
reading and writing and reversals are 
still regarded as entities. These mental 
quirks have caused great anxiety in 
parents and teachers, as well as em- 
harrassment to physicians who attempt 
It 
child 


peculiar 


to explain the syndrome. is gen- 
that the 


rare 


erally assumed is af- 
flicted 


aberration 


with some and 


in his visual processes on 


an organie basis. 
A 


of some of the phases involved in the 


discussion may he apropos here 


evaluation of alleged mirror vision and 
It to 
helieve that the process here is entirely 


kindred conditions. is logical 


psychologic without any organic basis. 
It 


similar colored lenses before the eyes, 


can be accepted, when using dis- 
that there is retinal rivalry causing 
alternating fixations in many subjects. 
No convincing evidence has been pre- 


of 
and 


ophthalmology, 
Dyslexia Me- 


From the department 
Northwestern University, 
morial Institute 
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sented to prove that this phenomenon 
alters the perceptual and conceptual! 
But let 
us assume that there is a true strepho 


processes in learning to read. 


symbolia upon an organie basis and 
that the images are interpreted as re 
versed compared to those of ‘‘normal’’ 
individuals. If the basis were organic 
the be 
fixed and irreversible. One would then 


condition would neeessarily 
expect that in the process of learning 
letters or symbols, either alone or in 
words or phrases, the individual would 
interpret the symbol according to his 
personal experience. If the symbol 
p?? 

the teacher and thus interpreted by 
‘‘normal’’ individuals should appear 
to to the individual with 
strephosymbolia, then that symbol ‘‘q’’ 
would ‘p” the 
teacher had pronounced it ‘‘p.’’ The 
same line of reasoning can be applied 


which is pronounced as such by 


be ‘‘q”’ 


be ealled a because 


and ‘‘no’’ as well as ‘‘saw’’ 
and ‘‘was.’’ In reality it is applicable 
for any it sign, 


symbol, field or complex picture. 


to ‘‘on’’ 


visual process, be a 
Obviously, however, if meanings are 


transferred between two individuals 
they must learn to associate the same 
symbol with the same object or idea, so 
it is always dependent upon training. 
It is understandable that a child will 
erroneously confuse the names of many 
letters and words in the early process 
of learning the alphabet and in read- 
ing. As learning progresses these con- 
fusions naturally disappear. 


The infant expresses himself prin- 


cipally through emotional outbursts— 
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hy erying and laughing or smiling. As 
he grows older he develops symbolic 
speech, and words are substituted for 
objects or concepts. At the same time 
dependence on emotional expression is 
reduced. When a child, for any reason, 
emotional, physieal, or edueational, 
experiences difficulty in the develop- 
ment of verbal symbolism or in learn- 
ing to read, he will revert to his emo- 
tional expression, in this way gaining a 
greater share of protection and more 
comments and attention from his 
teacher and parents. Furthermore, a 
child, beginning to use symbols and 
drawings, finds in them outlets through 
which to express his emotions. 

The process of learning is so com- 
plex that no area of the brain can be 
designated as the ‘‘center for read- 
ing,’’ but certain areas are accepted 
as critical and essential in the under- 
standing of words and _ sentences. 
When an abnormal but correctable 
disturbance in cerebral function occurs 
it suggests a functional rather than an 
organie involvement of any definite 
area. This emphasizes the great im- 
portanee of the wide interplay of the 
various parts of the brain. 

Orton, in discussing cerebration and 
its influence on dominant eyedness, 
handedness, ete., believed that no test 
is to be trusted. He also agreed that 
strephosymbolia can be classified only 
in graded series including degrees of 
severity of the handicap, as similar in 
form but reversed in orientation, that 
is, “‘b’’ and ‘‘d’’ and ‘‘p’’ and ‘‘q.’’ 
Furthermore, reversible words also 
form a series of stumbling blocks, 
‘‘not’’ and ‘‘ton,’’ ‘‘war’’ and ‘‘raw”’ 


are inextricably mixed. One striking 
fact about this reversed tendency is 
the instability. As mentioned previ- 
ously, if this disorientation in the 


natural sequences of letters, words, 
ete., were due to the dominant hemi- 
spheric factor it would be irreversible. 

Orton, furthermore, on summarizing 
the clinical picture of strephosymbolia, 
agreed that in children who show this 
syndrome there may also exist coneur- 
rent disorders, yet many of them show 
no other deviations in the function of 
the brain, except this difficulty with 
the recalling of the word picture. He 
stated that it is unique and may indeed 
in time come to be recognized as a pure 
syndrome which will warrant further 
study for a better understanding of 
the acquired condition as well as for 
its own inherent interest and its great 
practical value to education. 


CASE REPORTS 


Case 1—H. L., a boy, aged 7 vears 
10 months. H. L.’s mother described 
his difficulty as a lackadaisical attitude 
toward reading, mirror vision, and 
mirror writing (see Fig. 1). When she 
was told that it would be several 
months before her son could be ad- 
mitted to the Institute owing to the 
great number of applicants, she be- 
came emotionally upset. As only in- 
dividuals with I.Q.’s of 85 or higher 
are accepted, and as he had not been 
previously tested, she was told that she 
would have to wait a few weeks for a 
definite appointment. The mother did 
not wait for the eall, however, but 
brought the boy in within a few days. 
When assured that her son was quali- 
fied for acceptance as a patient, she 
again wept and became extremely emo- 
tionally upset. Her chief concern was 
to get immediate attention for her son. 
She stated, ‘‘There must be some ter- 
rible turmoil taking place within the 
emotions of my boy due to the peculiar 
conditions of his eyes and brain which 
make him have mirror vision as eVi- 
denced by his writing.”’ 

A thorough investigation of the vari- 
ous aspects of the child and his prob- 
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lem was made. This required a com- 
plete history, physical and mental ex- 
including intellectual and 
emotional appraisals, social investiga- 
tions, educational achievement tests in- 
cluding the special abilities or disabili- 
ties and habits of work and play. Spe- 


aminations 


Illustration of 


cial attention was paid to the equip- 
ment primarily concerned with read- 
ing—vision, hearing, and voice. 
Physical_—The patient was 7 years 
10 months old, the older of two siblings. 
Family history was negative. The 
pregnancy and birth were normal ex- 
cept for a somewhat prolonged, twelve- 


mirror vision and mirror writing by a boy 
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hour labor with low foreeps delivery 
He had a severe ear infection at 
months of age which reeurred at the 
5 vears. He talked within his 
walked at 14 months, and 


age of 
first vear, 


bed-wetting stopped at about 2 years 
He had a tonsillectomy and adenoidee 


7 years 10 months of age. 


tomy just prior to his sixth birthday 
followed by a severe hemorrhage on the 
seventh day which required hospital 
eare. The physical examination was 
negative. Blood count, urinanalysis, 
and basal metabolic rate were normal. 

The audiogram indicated normal 
hearing. 
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The ophthalmologie examination for 
vision, motility, fusion, stereopsis, pro- 
jection, duetions, and phorias was nor- 
mal. A refraction under a mydriatic 
showed no need for glasses. 

Psychiatric—The following data 
were elicited from the parents: ‘‘Mir- 
ror writing’? was present ever since 
first grade. The pediatrician had spent 
considerable time explaining how this 
came about and how, presumably, the 
hemispherie functions were reversed 
and eonfused. He diagnosed strepho- 
symbolia. The child was overly sensi- 
tive. His teacher observed that he 
eried easily when a diffieult task was 
given. He would clear his throat when 
hesitating for a choice of words. This 
was attributed, by the parents, to the 
post-tonsilleetomy hemorrhage. 

His personality was described as 
‘‘average so far as the general run of 
children goes, pretty happy most of 
the time.’’ He was well behaved at 
school but quite aggressive at home. 
Besides, he was not as fond of his 6- 
year-old sister as before. She was in- 
dependent, loved her brother very 
much, but he did not reciprocate. He 
was fond of her until two years before 
when their interests differed widely. 
The mother felt that a friend living 
with them at that time favored the 
little girl. A few neuropathic traits 
were noticeable: he picked his lips, 
twiddled his fingers, and had psycho- 
genic headaches with 101° F. fever. 

The patient’s father was passive. He 
stared out of the window during most 
of the interview and contributed little 
to the discussion. However, the mother 
often looked to him for confirmation 
of her statements. It did not seem 
that he was overly dominated by his 
wife. He was active in Boy Seout 
organizations. The mother was a prod- 
uet of a broken home. Her parents 
were divorced when she was 11 years 
old. She was greatly upset by this 
separation. She stated that, at the 
time of her pregnancy, she and her 
husband talked it over and, ‘‘We de- 
cided and reaffirmed our pledge that 
we would stay together if we had any 
children.’’ They had maintained a 
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consistent attitude concerning disci- 
pline before the children. 

The maternal grandmother lived in 
the home. She could not make the 
children behave and was overindulgent. 
She admitted her inadequacy in front 
of the children. They liked her very 
much. At times the grandmother 
treated the mother as a child in the 
presence of the children. She favored 
the patient. 

The patient’s attitude during the 
interview was passive, calm, and lacked 
expression. He was unaware of the 
reason for being brought in, stating 
that it might be because of his reversal 
tendencies and his writing of 3’s, 5’s, 
and 7’s backward. No one had noticed 
this until his teacher called attention 
to it. He began to write his name 
backward first. 

The electroencephalogram was nor- 
mal while awake and asleep. There 
was no evidence of a localized disorder 
in the accessible cortex. 

Psychologic Examination (May 18, 
1951).—Wecehsler Intelligence Seale 
for Children: 

Verbal I.Q. 
Performance I.Q. 
Full Scale I.Q. 


Progressive Achievement Primary A. 
Grade 


Place- 
ment 


Per- 
centile 

90 
95 
95 
99+ 
90 
994 
99 


bo 


Reading vocabulary 3. 
Reading comprehension 3. 
Total reading 3. 
Arithmetic reasoning 4. 
3. 
3. 
9 
wv. 
ow. 
° 
wv. 


* 2) 


bom Cr 


Arithmetic fundamentals 
Total arithmetic 
Language 
Spelling 

Total achievement 


cI © 


95 


Age—110-111 months. 
Chronologic Age—94 months. 


Achievement 


Mental Age—127 months. 
There was no retardation for chron- 
ologie age. 
Retest (Nov. 16, 1951): Progressive 
Achievement Primary B. 
Grade 
Place- Per- 
ment centile 
Reading vocabulary 4.2 85 
Reading comprehension 4.6 90 
Total reading 4. 90 
4, 


4 
Language 1 
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He entered 
He did not 


al- 


ITistory. 


5 years. 


Educational 
kindergarten at 
repeat. There 
though he was getting unsatisfactory 
IIe had refused to 


was no tutoring 


marks in reading. 


perform in school because he was bored, 


although he was capable of doing the 
assignments well. His phonic skills 
were very good and in the reading of 
the Doleh List He 
read Gray’s Paragraph Set II orally 
at the of 150 words per minute 
with errors, 
was excellent. The only weakness was 
reading 


he was excellent. 


rate 
no His comprehension 
lack of expression. In silent 
of CGiray III there were no bad habits; 
the rate was 200 words per minute with 
excellent comprehension. 

He had a quiet and high- 
He was a shy, retiring 


V ov 6. 
pitched voice. 
boy. 

Summary and recommendations fol- 
the staff 
The hoy was developing his father’s 
attitudes. The 
Rela- 


lowing conference were: 


passive, dependent 
father needs to be more alive. 
tions with the father were good but 
the boy was inelined to be an introvert 
much like the father. The patient was 
to be encouraged to be more vigorous 
in competitive activities for which 
ample opportunity was necessary. The 
feeling of the patient that his sister 
was more favored also needed corree- 
tion. 

The boy was encouraged to read for 
pleasure. Opportunities were to be 
provided for suecessful speaking situa- 
tions. The parents were urged to stop 
discussing the mirror reading and writ- 
ing, peculiarities as a basis for his dif- 
fieulty. 

Results. Almost 


stopped 


immediately the 


patient his mirror writing. 


Within six months he had gained one 
year in reading and had become more 
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responsive in his activities and associa 
with other children. Following 


for counseling 


tion 


this gain he eame in 


three times and was then discharged. 

Case 2.—G. B., a boy, aged 11 years 
2 months. 

Present Complaint—English, read- 
ing, and spelling were poor in school. 
In addition he had upside-down and 
reversed vision and writing. 

The problem started in kindergarten. 
The mother stated: ‘‘When he was 4 
or 5 years old and before he started to 
school, when he had an opportunity of 
looking at pictures in the funnies on 
the floor, he would look at them from 
above because he claimed they looked 
upside down otherwise. We would 
turn it right and he would crawl 
around on the other side.’’ The father 
in a separate interview reported: 
‘“When he started to kindergarten the 
city school nurse caught it, i.e., that 
he would write the first half of his 
name correctly and the remainder up- 
side down, but just as accurately as 
the first portion. Also in drawing pic- 
tures, some of the figures would be 
upside right and others upside down. 
We had never noticed it before.’’ The 
parents suggested glasses at that time, 
beeause they believed he saw things 
upside down. The patient brought 
home a picture he had drawn in 
kindergarten which he reproduced 
when he came to the Dyslexia Institute 
and was asked to draw a picture (Fig. 
2). When the mother was asked what 
his explanation was the first time for 
the cat being upside down she said: 
‘He didn’t know why, he was trying 
to find out why.’’ The doctor ealled it 
‘reversed vision.’’ During the inter- 
view with the patient, in trying to 
determine his viewpoint and why he 
had drawn the picture thus, his answer 
was: ‘‘I wanted to show the cat on his 
feet on the broom handle. I can’t ex- 
plain why the feet aren’t on the broom 
handle.’’ After considerable question- 
ing and assuring him that he was not 
fooling us, he was again asked to ex- 
plain. He replied: ‘‘I think it looks 
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rather dopey.’’ He remarked that he 
ad not been seeing things upside down 
as much lately, especially since taking 
e thyroid pills. The parents both 
felt that there had been definite im- 
provement after the thyroid. At this 
time the great change came and he 
would make 1, 2, 3’s, correctly and 
maybe the 4 would be upside down. 
Also he would write his alphabet, A, B, 
(, D, E, F, and perhaps his G would 
be crosswise or upside down but just as 


Fig. 2.- 
good. The parents felt the glasses 
helped somewhat but not too much. 
Physical—Family and prenatal his- 
tories were normal. The delivery was 
normal although very rapid. Develop- 
lent was normal. He walked and 
talked at 14 months. He had the 
sual children’s diseases, chicken pox, 
easles, mumps, and pertussis. His 
onsils and adenoids were removed at 5 
ears of age. At the time of examina- 
ion, he had slight cervical lymphade- 
opathy and lymphoid hyperplasia in 
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the throat. Otherwise, except for 
hypothyroidism diagnosed two years 
ago, and hypoactive tendon reflexes, 
he was normal. He was constipated 
until thyroid therapy was instituted. 
The blood count and urinalysis were 
negative. The basal metabolie rate 
was minus 15.7 per cent. 
Hearing.—He could hear whispered 
and conversational voices normally. 
The audiogram indicated normal hear- 


ing. 





Reproduction of drawing by a boy 11 years 2 months of age. 


Vision.—He began to wear glasses 
at 6144 years of age because he saw 
things upside down and also for mir- 
ror reading. 

Visual Acuity: R.E., 20/25 with and with- 

out glasses. 
L.E., 20/25 without and 
20/20 with glasses. 

Refraction under a mydriatic im- 
proved vision to 20/20 for both eyes. 
The correction was +1.50 both eyes. 
Fusion was good. The stereopsis was 
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weak. In testing for dominance he 


had simultaneous binocular vision, but 
slowly alternated. There was almost 


normal projection, 


Diplopia Return 
Ad 14-16 10 
Ab 6 0 
Ad 8-24 10-2 
Ab 8 0 


Ductions 
Distance: 


Near: 


Note slow response and recovery from 


diplopia during abduction measure- 


ments. 
Phorias: Without glasses: 
Distance 14/ 
Near 12/ 
With glasses: 
Distance 
Near 


Esophoria 
Esophoria 


4 Esophoria 
2 Esophoria 


Psychiatric Examination.—The 


mother of the patient described his 


disposition as good. He became de- 
pressed once in a while but not to ex- 
tremes. His that 
he ‘‘gets along well, no trouble getting 


father commented 


acquainted, liked by young and old, 
At the age 


and not hard to eare for.’’ 
of 5 years he ran an unusually high 
was diagnosed as 


but the 


temperature which 


a ‘‘sinus infection,”’ mother 
did not think so. 

There was a peculiar condition of 
his skin whieh required his mother 
to use cold cream massage to remove 
dirt. 
habits, 


The patient’s interests, hobbies, 


friends, pets, home, religious 
interests, and sexual coneern appeared 
to be normal. There were five siblings 
in the family with no unwarranted 
rivalry. 

the were: 


The father was quiet, polite, a hard 


Impressions of parents 
worker, steady, and interested in chil- 
The was an 
housewife, warm, thoughtful. 
looked to the father for counsel. 


average 
She 


dren. mother 
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In conference with the boy, he ex- 
pressed worry over his poor spelling, 
arithmetic, and reading. He also d 
scribed seeing things upside down in 
past years, saying: ‘‘I would see spots 
before my eyes and these would be uy 
side down until I was started on thy 
roid. Now they are straightened up.”’ 

He described mutual activities wit! 
his father. His home relations were 
felt to be good. 

The 


behaved, 


was cooperative, well 
rapport. He 


patient 
excellent 
seemed to understand questions well 
and expressed himself clearly. 

The electroencephalographic record 
showed 8- to 9-second activity in all 
leads with frequent 3 to 4 per second 
slow waves in either left or right oc 
There 


During sleep, normal ac- 


cipital area. were no seizure 
discharges. 
tivity was recorded. 

Not an emo- 
The elee- 


would 


Impression of Case. 
tional problem, primarily. 
troencephalographie record 
tend to support an organic deviation 
in this case, yet no specific therapy ap- 
pears to be known. 

Psychologic Examination.— 

Wechsler Seale for 
Children : 


Intelligence 


Verbal I1.Q. 

Performance I.Q. 

Full Seale I.Q. 88 

The psychologist’s comments were: 

‘‘T am not happy with this test. Can't 
interpret it offhand—but the boy is 
‘I know it or I don’t’ attitude 
his scores. 


funny. 
makes me 
He has an unusual high ability in piec- 
ture arrangement and _ vocabulary. 
Why? All others are low. He defi- 
nitely lacked motivation.’’ 


wonder about 
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Achievement Tests. 


(4.5.6) 


Progressive 
Elementary A. 


Grade 
Place- Per- 
ment centile 
Reading vocabulary ; 5 
Reading comprehensive 
Total reading 
\rithmetie reasoning 
\rithmetie fundamentals 
Total arithmetic 
Language 
Spelling 
Total achievement 
He was retarded more than two 
vears. 
California Test of Personality : 
Percentile 
Rank 
Self adjustment 
Social adjustment 
Total adjustment 
Self-reliance 
Freedom from withdrawing 
tendencies 
Freedom from nervous symptoms 
Family relations 
School relations 10 
Community relations 


Comments made by the patient dur- 
ing inventory were: ‘‘I feel nobody 
understands me and my eyes. I worry 
a lot when alone.’’ 
History.—He 
The father in his 
interview stated: ‘‘There 
any difficulty in getting along with 
the teachers. The lad repeated first 
and second grades even though there 
were no early extended periods of 
The mother’s opinion as 


Educational was in 
the fourth grade. 


was never 


absences. 2 


to any conflict in school was expressed 
as, ‘‘I ecouldn’t even talk to the kinder- 
varten teacher; she wouldn’t even rea- 


son with me. She said he was stub- 
born, while he isn’t a stubborn child. 
Then she would shake him up. And 
if I went to school she would shake 
iim up that much more, so I thought 
[ was better off if I stayed home. Be- 
‘ant go against teachers 


cause you 


too far.’ 


, 


ASPECTS OF 


PEDIATRICS 


Oral reading was good for both sin- 
gle and double consonant sounds. 
Doleh Basie Words—good. There was 
10 per cent careless errors. Gray III. 
Rate was 120 words per minute with 
He had excellent compre- 
hension plus insight which he put into 


few errors. 


story. 
He read 
with lip movement and phonated each 


Silent reading: Gray IV. 


word. 
The rate of 
per minute. 
common 


His comprehension was good. 
reading was 150 words 
In comprehension he used 
reasoning, and 
gave evidence of basic insight. 


sense, good 

Impresston.—He was an alert child 
and talked intelligently. He had ecor- 
rect methods in reading but his spell- 
ing was poor. 

Voice.—His voice was high-pitched 
at times. He substituted ‘‘d’’ for 
‘th’? as did his father. At times he 
was hesitant and deliberate. 

Summary and recommendations fol- 
lowing staff conference : 

Low average intelligence, but it may 
be higher than the tests indicated. He 
had a high vocabulary and picture ar- 
rangement ability. 

Retardation in 
about two years for chronologic age. 
He seemed confabulatory but did not 
seem to be disturbed emotionally. 


achievement tests 


Stop discussing reversals and up- 
side-down and avoid making 
this basie for his difficulty. 

Further are indicated, 
cially projection techniques as Ror- 
schach and T.A.T. Also there should 
be a repetition of the Weschler test 
later on. 

Thyroid therapy should be econ- 
tinued. 

Note should be taken of 
electroencephalogram even 
there have been no seizures. 


vision 


tests espe- 


the slow 
though 
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He should continue to wear glasses. 
Also should he 
started. 


orthoptie training 


difficulties, 
substitu- 


Correction of speech 


especially articulation and 


tions, should he attended to. 
The phonies are excellent as is his 


comprehension. He has good work 


habits. 
He 


over and read for pleasure interesting 


should he eneouraged to take 


material on the level of Grade 3. He 


needs encouragement and help in 
spelling. 
Retest (May 2, 
Wechsler 


Children: 


1952 a 
Intelligence Test 


Verbal I.Q. 110 

Performance I.Q. 93 

Full Seale 1.Q. 102 
When the boy was informed of the 
impressive change in his mental abili- 
with 
have 


test 
3 


changed many of my ideas and atti- 


ties by comparison of this 


the previous one he stated: 


tudes since coming in to see you all. 
Now | 
tinued his mental gymnastics in writ- 
felt that 
he was getting along well in school. 


like school.’’ He had diseon- 


ing and drawing. He also 


Progressive Achievement Primary 


Grade Placement 
Reading vocabulary 3.4 
Reading comprehension 1 


e | 
Total reading 3.7 
Language LO 


Spelling 3.0 


Although he improved a great deal 
he was still retarded, and consequently 
was retained under active treatment. 


JOURNAL OF 


PEDIATRICS 


CONCLUSIONS 


1. Children sometimes mirror 


vision and reversals to express their 


use 


emotional dissatisfaction. 

2. By using this device they expect 
to gain a greater share of protection 
and attention 


and comments 


from their parents and teachers. It 


more 


may also be used as an escape from 
reality. 
3. Mirror 


should not be considered basic in ecaus- 


vision and _ reversals 


ing dyslexia. They are merely symp- 
toms. 

4. Proper therapy requires an ex- 
amination of the child and his prob- 
lem from every viewpoint. A com- 
plete history, physical, and mental ex- 
amination including intelleetual and 
emotional appraisals, social investiga- 
tions, estimation of educational 
achievements including special abili- 
ties or disabilities, and habits of work 
and play. Special attention should be 
paid to the senses and to the equipment 
primarily with reading, 
such as the visual, auditory, and vocal 


concerned 


funetions. 


The author wishes to express his gratitude 
to Dr. Derrick Vail this 
study. He also wishes to acknowledge the 


for his interest in 
unprecedented work which is being done by 
the staff of the Dyslexia Memorial Institute: 
Dr. Alfred Schmieding, Dr. Frank M. 
mer, Dr. John F. Bimmerle, Dr. 
Pijan, Dr. Armin Dorothy Taraba, 
Nankervis, Eva 


Lori- 
Margaret 
Grams, 
Charolette Kamin, Mary 
Julstrom, Libby Adler, John Haberland, and 
the Guild. Further- 


more, Northwestern University is credited for 


members of Dyslexia 


furnishing space in which to carry on this 
program. 














Comments on Current Literature 





RHEUMATIC FEVER 


HE November, 1952, issue of the 

Annals of Internal Medicine ear- 
ries a report by Edward F. Bland and 
T. Duekett Jones' on ‘*The Natural 
History of Rheumatic Fever: A 
Twenty-Year Perspective,’’ in which 
the authors review twenty years’ ex- 
perience with this disease. For this 
review Bland and Jones draw largely 
from their own work, but make judi- 
cious use of contributions by other 
authorities in the field. 

In a discussion of the etiology of 
rheumatic fever, these authors empha- 
size the fact that, while the specific 
cause of the disease remains unknown, 
patients with rheumatic diathesis do 
show a marked, nonspecifie hyperirri- 
tability to many stimuli, and state that 
‘‘although attacks are usually pre- 
cipitated by streptococeal throat infee- 
tions, they may also follow trauma, 
surgical operations, exposure to cold 
and even nonspecific protein shock re- 
actions.’"'** The importance of the 
host response is well emphasized also 
by Waksman’s statement (1949): 
‘‘What process is set in motion by 
these various events is not known; it 
may be the adaptation syndrome of 
Selye, a nonspecific allergic response, 
an inereasing titer of autoantibodies 
against some constituent of connective 
tissue or even the reactivation of a 
latent virus infection.’”* 

In the section dealing with the eti- 
ology of rheumatie fever, Bland and 
Jones cover a complicated subject ex- 
tremely well, summarizing in concise 
fashion the information which has ae- 
cumulated over the years. On the ba- 
sis of their own experience at the 
House of the Good Samaritan in 
Boston, throat infections due to hemo- 
lvtie streptococcus would seem to have 
been the precipitating event in the 
majority of the patients studied. 

Since the diagnosis of rheumatic 
fever is not an easy one to make with 
certainty, Jones* has classified (1944) 
its protean manifestations into major 
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so-called 
major manifestations include carditis, 
arthralgia and arthritis, chorea, sub- 
cutaneous nodules, and recurrences of 


and minor groups. The 


The minor manifestations 
include fever, abdominal pain, pre- 
sardial pain, rashes, epistaxis, pul- 
monary changes (pleuritis and pneu- 
monitis), and certain laboratory find- 
ings, nonspecific, but helpful in arriv- 
ing at a diagnosis. Such a practical 
classification is of considerable value to 
the clinician, and in the course of their 
discussion Bland and Jones present in 
some detail, yet quite concisely, the 
main features of each of these rheu- 
matic manifestations. 

A section devoted to laboratory aids 
brings into relief the relative value of 
certain laboratory procedures, those 
considered most useful being hemoglo- 
bin determination and leukocyte count, 
and the erythrocyte sedimentation 
‘rate. In the experience of the authors, 
the hemoglobin level is usually some- 
what depressed, and the leukocyte 
count is elevated moderately. The sedi- 
mentation rate is particularly useful 
in following the patient’s progress 
during convalescence and in excluding 
rheumatie activity in older patients. 
While there are other laboratory pro- 
cedures which could be earried out, 
these three tests are probably those 
most readily available to the general 
clinician, and for this reason alone 
merit the emphasis placed by the 
authors upon relatively simple proce- 
dures whieh ean yield valuable in- 
formation concerning the patient’s dis- 
ease process. 

The division on electrocardiography 
presents a summary of the diverse 
views expressed by various authorities 
in the field. Of particular interest is 
the brief account of the authors’ own 
experience based on 17,900 electrocar- 
diographie studies accumulated since 
1928. This long-term, carefully stud- 
ied series revealed that approximately 
20 per cent of the electrocardiograms 


the disease. 
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showed significant abnormalities. As 
a general rule, the abnormalities noted 
were of three types: (1) delayed 
auriculoventricular conduction, (2) 
alterations in the QRS, T, and P 
waves, and (3). disturbances’ in 
rhythm. In an evaluation of the P-R 
interval, a consideration of both rate 
and age is important. A P-R interval 
up to 0.20 of a second is usually con- 
sidered within normal limits for 
adults, but an interval of 0.17 of a 
second may be abnormal for a child 
whose heart rate is fast. The expe- 
rience of Bland and Jones, based on 
many electrocardiographic studies in 
children, serves to emphasize again 
the relative value of electrocardio- 
graphie tracings in the diagnosis of 
rheumatic heart disease. 

Since one of the characteristic fea- 
tures of rheumatie fever is its chronic- 
ity and tendency to recur, the work of 
these authors covering a twenty-year 
period is of particular interest to eli- 
nicians concerned with the course of 
this disease. In their twenty-year 
study the authors observed recurrences 
in a proportion of one in five during 
the first five vears, one in ten during 
the next five years, and one in twenty 
during the third five-year interval. 
Reeurrences were observed _ infre- 
quently in the final five-year period of 
the twenty-year study. The over-all 
conclusion drawn from the study was 
that in young individuals (under 20 
years of age), there is a 60 to 70 per 
eent chance of recurrence during the 
first ten years following the initial at- 
tack. Such observations serve to alert 
the physician toward his responsibility 

that of taking every precaution to 
prevent the return of rheumatic fever 
in a known rheumatie subject. 

The consequences of rheumatic fever 
are of prime importance to every phy- 
sician. While the disease is primarily 
one of childhood, and the onset of the 
disease process is most common be- 
tween the ages of 5 to 15 years, the 
consequences of rheumatie fever are 
earried over into adult life. This re- 
port by Bland and Jones constitutes 
an unusual opportunity to benefit 
from the long-term experience of spe- 
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cialists who have followed 3,000 chil- 
dren and adolescents through the 
course of the disease process. These 
3,000 children and adolescents have 
received protracted care since 1921. 
The long-term, follow-up program in 
its present form was organized in 1928, 
and has been pursued without inter- 
ruption since that time. Emphasis is 
placed by the authors on the original 
1,000 patients who entered the series 
between the years 1921 and 1931. Of 
this number, approximately one-third 
(301) have died within the twenty- 
year period, and of these more than 
one-third (112) sueeumbed during the 
first five vears of their disease. The 
cause of death in these 301 patients 
was distributed numerically as _ fol- 
lows: rheumatie fever or congestive 
failure in 231 (80 per cent) ; subacute, 
or acute, bacterial endocarditis-in 30 
(10 per cent); in the remaining 10 per 
cent of the patients death was due to 
a variety of causes, including cerebral 
embolism and unrelated disease or aec- 
cident. In general, those patients who 
began their rheumatic career with con- 
siderable cardiac enlargement did 
poorly, which emphasizes again the 
overwhelming role of cardiae involve- 
ment in the rheumatie subject, partic- 
ularly in the early decades. 

A somewhat more optimistic point of 
view is expressed by Bland and Jones 
in their study of 653 patients who were 
classified originally as showing well- 
defined rheumatic heart. Seventy-six 
of the 653, or 11 per cent, have no 
signs of valvular disease at the end of 
ten years; 108, or 16 per cent, have no 
signs of cardiae involvement at the end 
of twenty years. In general, this im- 
provement ‘‘consisted in the regression 
and ultimate disappearance of mur- 
murs at the cardiac apex—a diastolic 
rumble as well as a blowing systolic 
murmur of Grade 2 or greater inten- 
sitvy—and a return to normal where 
“ardiae enlargement was originally 
present.’’ In an isolated instance a 
blowing diastolic murmur (due to 
slight aortic regurgitation) of Grade 
1 or 2 was observed to disappear. In 
no instance, however, has an aortic 


diastolie murmur of Grade 2, or 
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greater intensity, disappeared, nor 
have the signs of established mitral 
stenosis been observed to disappear. 

Interesting observations were made 
concerning the delayed appearance of 
rheumatic heart disease. In these pa- 
tients, often without further recog- 
nizable rheumatic activity, signs of 
valvular damage developed, consisting 
most frequently of a ‘*‘pure’’ mitral 
stenosis. Of 347 patients of this type, 
154 had rheumatic heart disease 
twenty years later, two-thirds of them 
with no obvious manifestations of 
rheumatic fever. In retrospect, how- 
ever, it was noted that chorea had been 
a prominent feature of the original 
illness in many of these patients who 
developed valvular deformity which 
did not become evident for some fif- 
teen to twenty years. In only one- 
third of this group with delayed mani- 
festation of deformed valves was there 
any clear evidence of recurring rheu- 
matie activity. Of particular practi- 
cal interest was the natural history of 
those patients who had originally a 
Grade 2, or greater, systolic murmur 
at the eardiae apex. In approximately 
one-third of the 87 patients in this 
ategory, the murmur disappeared, in 
another third it remained unchanged, 
and in the final third, there was a slow 
progression of physical signs with the 
acquisition of a diastolic murmur at 
the apex. 

In 117 patients ‘‘pure’’ mitral ste- 
nosis developed, that is, a late diastolic 
roll at the cardiac apex ending with 
erescendo in a sharp first sound un- 
accompanied by a systolic murmur. In 
twelve of these 117 patients pulmonary 
hypertension appeared (acute  pul- 
monary edema). This type of patient 
is of special interest at the present 
time since such a patient might be a 
subject for surgical intervention. 

Among the patients observed by the 
authors during the twenty-year period, 
373 showed signs of aortic regurgita- 
tion; this number represents 58 per 
cent of the 653 patients with rheumatic 
heart disease. At the end of the 
twenty-year period, 699 of the original 
1,000 patients, coming under observa- 
tion between 1921 and 1931, are alive. 
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The average age at the present time is 
28 years, although a considerable num- 
ber is in the fourth decade of life. The 
majority is in remarkably good health. 
The following summary indicates the 


limitations imposed by individual sta- 
tus: 
None-slight 555 
Moderate 133 
Marked 6 
Lost 5 
Potential rheumatic heart disease 316 
Rheumatic heart disease 239 
It is indeed encouraging that a 


proportion of three out of four sur- 
viving patients should have little or 
no limitation. 

Clearly the pains taken through the 
years, by the group at the Good 
Samaritan in Boston, in an effort to 
assist patients toward recovery and 
reasonable activity, seem to have been 
rewarded amply by the excellent out- 
come for their patients. In summary 
the authors list the following measures, 
developed in recent years, which help 
to modify favorably the course of rheu- 
matie fever. Such measures give hope 
for the ultimate control of the rheu- 
matic process. 

Preventive programs Sulfa compounds 

(1935) 

Antibiotics (1942) 
ACTH (1949) 
Cortisone (1942) 
Antibiotics (1942) 


Hormone therapy 


Prevention and cure 
of bacterial en- 
docarditis 

Surgery of the 
heart 


Valvulotomy (1923) 

Shunts (1948) 

Commissurotomy 
(1949) 


Russe. J. BLATTNER. 
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London, August, 1952. 


Since my last letter, perhaps the chief 
events of broad paediatric interest over here 
relate to questions concerning State activi 
ties; these are connected with the children’s 
department of the Home Office and with the 
National Health 

A report of the children’s department of 
the Home Office, the sixth of its kind, ap 
peared in the spring of 1951; previous to this 
had This 
recent report is the first to be made since the 
followed the 
tions of the Curtis and Clyde committees re 


Service. 


none been published since 1938. 


legislation which communica 


garding the condition of children who, for 
reasons, are deprived of a normal 
The Children’s Act of 1948 codi 


authorities 


various 
home life. 
fied 
for such children, and placed the whole sys 


the responsibilities of local 


tem under the general supervision of the 
Home Office. 

In 1951 the local 
for nearly 60,000 homeless chil 


authorities assumed re 
sponsibility 


dren, and voluntary organizations were caring 


for close upon 30,000. \ good home with 
foster parents is, of course, the next best 
thing for a child to a home with its own 


parents, but such homes are not easy to find. 
However, in 1950 boarding-out arrangements 
had been made for 37 per cent of such chil- 
dren in the care of local authorities, which is 
a great advance on the figure of 29 per cent 
at the time of the Curtis report in August, 
1946. 
tions are not so good, but are also improving. 


Similar figures for voluntary organiza- 


There is unfortunately no alternative to insti- 
tutional care for those children for whom no 
foster home can be found. It would appear 
that the 
where up to twelve children of both sexes and 


scheme of family group homes, 


graduated ages are brought up as an arti 
ficial family, is the most hopeful experiment 
in this direction. 

The children’s department also has sur- 
veillance over juvenile delinquency, and it is 
disappointing to learn that the postwar de 
cline in youthful crime was not maintained. 
The suggested reasons for this are re-exam- 
ined in the report, but no certain conclusion 
seems to emerge. 

Social paediatrics in all its aspects is com- 


manding more and more attention over here, 
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and is also the case no doubt in the United 
States. In this connection it is worth men- 
eauses of death in 
the 


2 to 15 years, for the year 1948. 


tioning the commonest 
group of 


Road ac- 


England and Wales for age 
cidents accounted for 468, and other violent 
such as for 506 
(together a total of 974); next comes tuber- 


causes, burns and scalds, 


eulosis in all its forms, numbering 617; all 
these figures are per million of population. 
It is a sad commentary upon our times that 
violent deaths easily head the list, with tuber 
culosis coming second. 

The importance of more frequent visiting 
of children in hospital is becoming increas 
fortunately the Min 
istry of Health seems to be exerting its in- 
this 
mon now, as it was in the past, for parents 


ingly recognized, and 


fluence in direction. It is not uncom- 
to be allowed and encouraged to visit their 
children each day while they are in hospital. 
The argument that this increases cross infec- 
tions in the hospital ward does not really 
hold good, and it has been shown in a report 
on the subject by the British Paediatrie As- 
sociation that there is no correlation between 
visiting and ward cross infections. 

The working of the National Health Serv- 
ice is still a matter of frequent comment and 
criticism, and in the hospital section of the 
Service causes of disquiet are the increasing 
number of persons involved in administrative 
jobs, and the amount of money being spent 
In the Sheffield area, 
for instance, 1,017 persons were employed in 
clerical and administrative work at a 
of £319,963 per annum on July 5, 1948, the 
day on which the National Health Service 
effect. By March 21, 1951, the 
number of persons so employed had increased 


from the public purse. 


cost 


came into 


to 1,658 and the cost to £563,653. As the 
spending of public money has to be much 
more meticulously supervised and recorded 


than the spending of money in the old days 
when it was the private property of the hos- 
pital, more lay staff is necessarily called for, 
are an in 


and therefore increases 


evitable outcome of State control. 


some 


It seems clear that the present method of 
financing hospitals is wasteful and dilatory, 
and greater flexibility is highly desirable. 
National 


Hospital administration in the 
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Health Service appears to be suffering from 
an uneasy compromise between the powers of 
the Ministry of Health, the Regional Hospi- 
tal Boards, and the Hospital Management 
Committees. Generally speaking, the stand- 
ard of work within the hospitals is, however, 
as high as ever. The conditions of work 
among the general practitioner section of the 
profession are not so satisfactory as in the 
hospital service, and this is causing concern. 
It is, however, only natural that a period of 
years must elapse before all the various prob- 
lems involved in a change over to a National 
Health Service are satisfactorily dealt with. 

A serious problem of shortage of medical 
staff has recently arisen as a result of the 
Ministry of Health’s action in cutting down 
drastically the number of senior appoint- 
ments in hospitals, which until now were 
held by men who were in training as special- 
ists. It is true that the number of these ap- 
pointments must be correlated with the num- 
ber of consultant posts available in the fu- 
ture but, apart from the question of the 
training of the individual man, it is hard to 
see how the day-to-day work of the hospitals 
ean be satisfactorily carried out without his 
help. At present the consultant branch of 
the profession is greatly troubled about this, 
and every effort is being made to cope with 
the question. The paediatric service is 
naturally affected by this problem, which is 
a very real and important one. 

In October, 1951, Sir Robert Hutchison 
celebrated his eightieth birthday. He has, of 
course, an international reputation, but is 
held in very special regard by paediatricians 
over here. On this account the October, 1951, 
number of the Archives of Paediatrics was 
dedicated to his honour, and the contributions 
to it were made by his former pupils and as- 
sociates. Among these contributions was a 
charming appreciation by Dr. Langley Porter 
of San Francisco, who as a postgraduate at 
the turn of the century came to be associ- 
ated with Sir Robert. In this number there 
also appeared a paper on neurosurgical meth- 
ods in the treatment of tuberculous menin- 
gitis by the late Sir Hugh Cairns, Nuffield 








Professor of Surgery in the University of 
Oxford, whose sad and untimely death has 
just occurred. Cairins was at one time a 
house physician to Sir Robert at The London 
Hospital. It was gratifying to us to read the 
very kind and delightful tribute paid to 
Hutchison and his work which appeared in 
the JOURNAL OF PEDIATRICS early this year. 
He is a very wise physician, who has inspired 
great affection and has had a most important 
influence on paediatrics. 

This year, Professor R. Debré of Paris 
was invited to give the Windermere Lecture 
at the annual meeting of the British Paedi- 
atric Association. He chose as his subject 
tuberculous meningitis in childhood. His 
interesting lecture will no doubt be published 
in due course, as will all the proceedings of 
the meeting itself. 

It is gratifying to report that a paedi- 
atrician has just been appointed to our Royal 
Household. From time to time the services 
of a paediatrician have been called upon, but 
this is the first occasion upon which an of- 
ficial appointment of such a physician has 
been made. Now, under the title Physician- 
Paediatrician, the Queen has appointed Dr. 
Wilfrid P. H. Sheldon to Her Majesty’s 
Household, Dr. Sheldon is Senior Physician 
to the Children’s Department at King’s Col- 
lege Hospital, and is also a Physician to The 
Hospital for Sick Children, Great Ormond 
Street, London. 

I should like to close this letter with a few 
words about the beautiful and very success- 
ful exhibition arranged jointly by the Royal 
Academy and the Science Museum, in cele- 
bration of the five hundredth anniversary of 
the birth of Leonardo da Vinci. This has 
been held this summer at Burlington House 
in London, and it includes many of his sci- 
entific and medical notes and drawings. 
These go to emphasize the amazing versatility 
of this remarkable man, whose anatomical 
drawings are really superb. I do hope that 
many of our visitors this summer from over- 
seas have seen and enjoyed this wonderful 
exhibition. 


KENNETH H. TALLERMAN. 











Dr. Philip C. Jeans died Oct. 23, 1952, 
aged 69. His death occurred two hours 
after his arrival at Panama City while on 
the way to Honduras for a lecture tour 
sponsored by the WHO. After receiving his 
medical degree from Johns Hopkins in 1909 
he started his pediatric training in Boston, 
and in 1912 became resident at the St. Louis 
Children’s Hospital. He continued his as 
sociation with Washington University, ris 
ing to the rank of associate professor of 
pediatries, until 1924, when he was appointed 
professor of pediatrics at the University of 
Iowa. He retired from the chair only last 
June, 

Dr. Jeans was recognized as an authority 
in the field of infant and child nutrition and 
made many contributions in this field. He 
was a member of the American Pediatric 
Society of which he was president in 1951. 
He was active for a number of years on the 
Council on Food and Nutrition of the 
A.M.A., and was a member of the Society for 
Experimental Biology and Medicine, the 
Society for Pediatric Research, and the So 
ciety for Research in Child Development. In 
1946 with Dr. Genevieve Stearns, he re 
ceived the Borden Award of the American 
Institute of Nutrition. 


Dr. Osear M. Schloss died Oct. 13, 1952, 
aged 69. After receiving his medical degree 
from Johns Hopkins in 1905 he began his 
pediatric work in New York and his early 
studies in the field of allergy were among 
the outstanding contributions in the develop- 
ment of a scientific approach to pediatrics. 
By the group of men who played such a 
prominent part in the development of pedi- 
atrics in the 1910 to 1925 period—a group 
that included such men as Cooley, Howland, 
Marriott, and Blackfan—Schloss was re- 
garded as having one of the best minds 
and being one of the clearest thinkers of the 
group. 

In 1920 he was appointed professor of 
pediatrics at Harvard, and in 1923 returned 
to Cornell as professor of pediatrics and di- 
rector of the children’s service at the New 
York Nursery and Children’s Hospital. In 
1932 he became pediatrician in chief of the 
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New York Hospital. In 1934 he resigned to 
devote himself to private practice, but con 
tinued as professor of clinical pediatrics at 
Cornell until 1949 when he became emeritus 
professor and consulting pediatrician to the 
New York Hospital. 

In 1912 he was elected to the American 
Pediatric Society of which he was _ presi- 
dent in 1933. He was also a member of the 
Academy of Pediatrics, the Society for 
Clinieal Investigation, and the Society for 
Experimental Biology and Medicine, in ad- 
dition to his local societies. 


Dr. Joseph S. Wall died Sept. 18, 1952, 
aged 75. For many years he was professor 
of pediatrics at the Georgetown University 
Medical School and chief of staff at the 
Children’s Hospital in Washington. Dr. 
Wall was very active in the American 
Academy of Pediatrics and served for a 
number of years as chairman of its Commit- 
tee on Legislation. In this capacity he ap- 
peared many times before Senate and House 
committee hearings on bills concerned with 
child health, presenting the viewpoint of the 
Academy and the practitioner. He served as 
president of the Academy in 1944-1945. In 
1938 he received the degree of doctor of 
science from Georgetown University. 


Dr. Heyworth N. Sanford has been ap- 
pointed acting head of the department of 
pediatrics at the University of Illinois Col- 
lege of Medicine. 


Paul Gyérgy, M.D., professor of nutri- 
tion in pediatrics at the University of Penn- 
sylvania and pediatrician in chief at the 
Hospital of the University of Pennsylvania, 
will deliver the twenty-first annual series of 
the Benjamin Knox Rachford Lectureships 
on Tuesday evening, Feb. 10, and Wednes- 
day evening, Feb. 11, 1953, at 8:30 P.M. in 
the auditorium of the Children’s Hospital 
Clinie and Research Building, Cincinnati, 
Ohio. The titles of his lectures are (1) 
‘‘Human Milk versus Cow’s Milk in Infant 
Nutrition’’ and (2) ‘‘Protein Nutrition and 
the Liver.’’ 
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The following schedule has been an- 
nounced by the American Board of Pedi- 
atrics for 1953: 

Written examinations under local Moni- 
tors will be held on Friday, Jan. 16, 1953. 
This is the only written examination which 
will be given during 1953. 

Oral examinations will be held at 

Baltimore, Md., Feb. 20, 21, and 22, 1953. 

Memphis, Tenn., March 27, 28, and 29, 
1953. 

Philadelphia, Pa., May 1, 2, and 3, 1953. 

Detroit or Ann Arbor, Mich., June, 1953. 

Place undecided, Oct. 9, 10, and 11, 1953 
( Tentative). 

Indianapolis, Ind., November, 1953. 


The following were certified by the 
American Board of Pediatrics, at the ex- 
amination held at Chicago, Dl, Oct. 24, 25, 
and 26, 1952. 

Dr. Jesse H. Arnold, Capt. USAF (MC), 
Donaldson Air Force Hospital, Green- 
ville, S. C 

Dr. Robert E. Balsley, Meadow Bldg., Reids- 
ville, N. C. 

Dr. Luthur A. Beazley, Jr., Box 94, Donel- 
son, Tenn. 

Dr. Charles Richard Benton, 606 W. Avery 
St., Pensacola, Fla. 

Dr. Raymond G. Berggreen, 102 N. Wash- 
ington St., Mason City, Iowa. 

Dr. Charles M. Bielstein, 301 N. W. 12th 
St., Oklahoma City, Okla. 

Dr. William H. Bikoff, 205 Clinton Ave., 
Brooklyn 5, N. Y. 

Dr. Richard Edwin Boger, 490 Peachtree 
St., N. E. Atlanta, Ga. 

Dr. Larry Bregman, Dept. of Pediatries, U. 
S. Army Hospital, Camp Gordon, Ga. 

Dr. Spencer Franklin Brown, Dept. of Pedi 
atrics, University Hospitals, Minneapolis 
14, Minn. 

Dr. Ira A. Budwig, Jr., 415 East Yandell 
Blvd., El Paso, Texas. 

Dr. Bennett Philip Cohen, 2676 Salem Ave., 
Dayton 6, Ohio. 

Dr. Rosellen Elaine Cohnberg, 215 Fourth 
St., Monett, Mo. 

Dr. Marvin Cornblath, Lt., Chem. Corps 
Med. Lab., Army Chem. Center, Md. 

Dr. Reuben Allen Craig, 610 Armstrong 
Landon Bldg., Kokomo, Ind. 

Dr. Guy Clayton Cunningham, 1455 Broad- 


way, Paducah, Ky. 
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Dr. 


Dr. 


Dr. 


Dr. 
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James Rollins Curbo, 3820 Fannin St., 
Houston, Texas. 

Charles W. Daeschner, Jr., Baylor Uni- 
versity College of Medicine, Houston, 
Texas. 

Robert Sidney Easton, 220 N. Elmwood, 
Peoria 5, Ill. 

John Phillip Fairchild, U. 8. Army Hos- 
pital, Fort Bragg, N. C. 

George David Ford, 2202 Avenue M, 
Galveston, Texas. 

William B. Forsyth, 2866 Elmwood Ave., 
Rochester 18, N. Y. 

Charles W. Freeman, 818 N. E. 21st 
St., Oklahoma City, Okla. 

Anthony Carroll Gholz, 208-11 Sperry 
Bldg., Port Huron, Mich. 

John Graves, 818 Roshek Bldg., Dubuque, 
Iowa. 

Thomas Newton Hall, The Gould Medi- 
eal Clinic, 1409 H. St., Modesto, Calif. 
Owen W. Hartman, Craft-Press Bldg., 
Chambersburg, Pa. 

William Francis Henken, 721 Lombard 
Ave., Racine, Wis. 

George 8S. Husson, 5620 Woodmont Ave., 
Baltimore 12, Md. 

Addison Craft Irby, 209 S. Main St., 
Fort Seott, Kan. 

Donald Conrad Johns, 639 Hoyt St., 8. 
E., Grand Rapids, Mich. 

William John Jones, 2514 Biddle Ave., 
Wyandotte, Mich. 

Harry Kaufman, 350 Lincoln Rd., Miami 
Beach 39, Fla. 

James J. Kelly, 924 Main St., Coving- 
ton, Ky. 

William C. Kinsey, 1136 W. 26th St., 
Erie, Pa. 

Wallace Korn, Capt., P. O. Box 191, 
Gunter Air Force Base, Ala. 

Marion Eugene Lahey, Children’s Hos- 
pital Research Foundation, Cincinnati, 
Ohio. 

John A. Leer, Jr., 713 S. Queen St., 
York, Pa. 

Forrest Carlton Leiter, 22375 Garrison, 
Dearborn, Mich. 

Raymond E,. Lesser, 313 Dogwood, Park 
Forest, Ill. 

David Benjamin Levy, 17320 Livernais, 
Detroit 21, Mich. 

George Weldon Lund, 4959 Excelsior 
Blvd., Minneapolis Minn. 
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Chester Paul Lynxwiler, 3618 Michigan, 
St. Louis 18, Mo. 

Fred Carlton MeCall, 26 Sixth St., Bris 
tol, Tenn. 
Theodore C. Marrs, 1 Pine St., Mont- 
Ala, 
Robert E. Martin, 
Arlington 7, Va. 
Floyd Benjamin 
Roshek Bldg., Dubuque, Towa. 

Lawrence E. Metcalf, 503 City Bldg., 
Asheville, N. C. 
Nabers, 
Ala. 
Byron Bay Oberst, 
Omaha, Neb. 

Homer Sidney Parker, 
Ave., Chieago 41, Tl. 
Irving Robert Plotnick, 2951 W. Jarlath, 
45, Ill. 

George W. Plummer, U. 8. 
pital, Portsmouth, Va. 
Vineent D. Pollard, 1268 Citizen’s Bldg., 
Decatur, Ill. 

Howard Malcolm Pureell, 330 W. 
Dowell Rd., Phoenix, Ariz. 
Fletcher Lindsay Raiford, 
St., Hendersonville, N. C. 


( ‘ooper St., New 


gomery, 
4901 Yorktown Blvd., 


Merritt, Suite 723, 


Hugh Comer 1025 S. 23rd St., 
Birmingham, 
4745 Capital Ave., 


4013 Milwaukee 


Chicago, 


Naval Hos 


Me 


416 Church 
Margaret Mary Rice, 2 
York 34, N. Y. 
Anne 8S. Robbins, 
Toledo 13, Ohio. 


Catherine 


4143144 Monroe S&t., 
Juanita Elizabeth Roett, 3274 
Ave., Houston, 
Irving H. Rozenfeld, Capt., USAFR 
(MC), 2792nd Med. Gp., Tinker Air 
Foree Base, Oklahoma City, Okla. 
Carolyn 8S. Salisbury, 10 Peterboro, 
troit 2, Mich. 

Raymond Murray Schulick, 5016th ASU, 
USAH, Camp Crowder, Mo. 


Texas. 


Holman 


De- 


Harold Segall, 3215 Columbia Pike, Ar 
lington, Va. 
C. Henry Severson, 1321 Colvin Ave., 


Kenmore, N. Y. 
F. Michael 1307 S. Washing 
ton St., Royal Oak, Mich. 

Richard DeLoe Simon, 2500 W. Central 
Ave., Toledo, Ohio. 
Hugo Smith, 
U.S. Hospital, 


Sheridan, 


2108-1 A.S.U., 


Brecken 


Dunlap 
Army Camp 
ridge, Ky. 

Irene Moszkowska Stayer, 1728 Greudin 
Rd., Roanoke, Va. 
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Dr. Jacob Steinhart, 59 Kenmore Ave., Buf- 
falo 23, N. Y. 


Dr. Edgar Walter Stephens, 901 S. Flagler 
Dr., West Palm Beach, Fla. 

Dr. Aaron M. Stern, University Hospital, 
Ann Arbor, Mich. 

Dr. William Huffman Stewart, P. O. Box 


270, Thomasville, Ga. 
Dr. Thomas Everett Strain, Jr., 2622 Green- 
wood Rd., Shreveport, La. 


Dr. Marion R. Swisher, 240 E. Chureh St., 
Marion, Ohio. 

Dr. Chester Taneredi, 3165 Dove St., San 
Diego, Calif. 

Dr. Horace K. Tenney, III, 1 8. Pinckney 
St., Madison 3, Wis. 

Dr. Robert Ernest Thornfeldt, 380 N. 32nd 


St., Battle Creek, Mich. 
Dr. Howard Sevin Traisman, 1323 Lunt Ave., 
Chicago 26, Til. 
Dr. Carlton Gunter Watkins, 407 Searight 
Dr., Mallonee Village, Ft. Bragg, N. C. 
Dr. William Elliott White, 317 W. Union 
St., Morganton, N. C. 
Dr. Gerald Yudkin, 
Kansas Center, 


University of 
City, 


Simeon 
Medical Kansas 
Kan. 

Dr. William A. Reilly, director of the 
Unit at Fort Miley in San 
Francisco, was appointed clinical professor 
of pediatrics at the University of California 


Radio-isotope 


in September of last year. 


“Adolescence” will be the theme of this 
year’s intensive postgraduate refresher course 
for pediatricians, Feb. 23 through 27, 1953, 
at Tulane Medical School. Dr. Joseph A. 
Johnston of the Henry Ford Hospital will 
serve as guest lecturer. A full program has 


been arranged, covering nutritional, endo- 


erinologie, psychiatric, gynecologic, ortho- 
pedie, dental, dermatologic, and general medi- 
eal problems. Those 
full information and application forms by 
addressing the Director, Division of Graduate 


Medicine, 1430 Tulane Ave., New Orleans. 


interested may secure 


A continuation course in pediatric neurol- 
ogy will be presented by the University of 
31, 1953. The 
course, which will be held at the Center for 


Minnesota from Jan. 26 to 


Continuation Study on the University cam- 


pus, will appeal to pediatricians, neurol- 


ogists, and physicians engaged in general 




















BOOK REVIEWS 


practice. A partial list of subjects to be 
diseussed ineludes the convulsive disorders, 
infectious neurological diseases, brain tu- 


mors in childhood, and subdural hematoma. 
The faculty will include Dr. Paul C. Bucy, 
professor, department of neurology and neu- 
rological surgery, University of Illinois; Dr. 
Margaret H. D. Smith, assistant professor, 
department of pediatrics, Tulane University; 
and Dr. Douglas Buchanan, associate profes- 
sor, department of pediatrics, University of 
Chicago. The course will be presented un- 
der the direction of Dr. Irvine McQuarrie, 
professor and head, department of pediatrics, 
and the remainder of the faculty will in- 
clude clinical and full-time members of the 
staff of the University of Minnesota Hospi- 
tals and the Mayo Foundation. 

Construction has been started on a new 
six-story addition to the St. Louis Children’s 
Hospital and the remodeling of the present 
building which was opened in 1915. In ad- 
dition to increasing the bed capacity from 
136 to 200, new enlarged quarters for the 
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outpatient department, laboratories, teach- 
ing facilities, and living quarters for the 
house staff will be provided. Construction 
will take cost 
three million dollars. 


about eighteen months and 


At the last meeting of the American 
Academy for Cerebral Palsy, held in Dur- 
ham, N. C., Oct. 2 to 4, 1952, the following 
officers were elected: 

President: Dr. Arnold Gesell. 

President-Elect: Dr. Meyer A. Perlstein. 

Secretary-Treasurer: Dr. Harry E. Bar- 

nett. 


ERRATUM 


In an editorial discussion of lobar emphy- 
sema on page 502 of the October, 1952, issue 
of the JOURNAL, the cases reported by Drs. 
Fischer, Potts, and Holinger of Chicago were 
wrongly attributed to the surgical department 
of the Cook County Hospital. As correctly 
stated on page 403, the cases were on surgical 
service of the Children’s Memorial Hospital. 





Book Reviews 


Diabetes and Pregnancy: Blood Sugar of 
Newborn Infants. 
M.D., Copenhagen, 1952, Danish Science 


Jérgen Pedersen, 


Press Ltd., 230 pages. 


This monograph contains a thorough re- 
view of the literature (188 
dealing with the carbohydrate metabolism 
diabetic and 


references) 


of newborn infants born to 
mothers. 


results of the author’s own re- 


nondiabetic 
cludes the 


The report also in- 


searches in this field and a summary of his 


views of the various theories concerned 
with the regulation of the blood sugar in 
this age group. The monograph will be an 
important reference for any one interested 
in carbohydrate metabolism of newborn in- 
fants. 


H. C. MILLER 


The Mentally Retarded Child. Abraham 
Levinson, M.D., New York, 1952, John 
Day Company, Inc., 190 pages. Price 
$2.75. 


pms 





The subtitle ‘‘A Guide for Parents’’ 
indicates the nature and purpose of this 
book. It is clear and simple and not too 


technical for most parents with retarded 


children to understand. The text goes into 
the causes, treatment, education, future, and 
facilities for the care of the mentally re- 
tarded child. The general attitude is one of 
hopefulness. In a subject with so many fac- 
tors involved it is difficult to write a text 
for parents that covers their own particular 
First of all the 


Then such important 


problem and its solution. 
degree of retardation. 
matters as the economic situation, the attitude 
of the parents and siblings, and the local 
opportunities for training. Dr. Levinson has 
fairly well avoided the pitfalls of positive 
statement which would make a text for par- 
ents harmful in many instances rather than 


helpful. 





® IS well known that the average 
length of hospital stay of prema- 
ture infants is approximately one 
month, and smaller premature infants 
may stay two, three, or even four 
months until they are ready for hos- 
pital discharge. This long period of 
parental separation from their prema- 
ture infant in many instances may 
create considerable anxiety in the par- 
ents. In the past, it has been tradi- 
tional that parents view their infant 
periodically through glass windows 
and watch physicians and nurses per- 
form procedures which must appear 
mysterious and complicated. Sud- 
denly when the baby is ready to go 
home, he has been given to them with 
a minimum and at times even a sub- 
minimum amount of guidance and in- 
struction. It has not been surprising 
that parents with such lack of prepa- 
ration found it necessary to make re- 
peated telephone calls to their phy- 
sician and to the hospital, seeking ad- 
vice on such routine matters as feed- 
ing and bathing the baby. At times 
the parental apprehension about the 
eare of their baby at home has even 
resulted in the baby’s rehospitaliza- 
tion for equally routine problems. 
With this background of past ex- 
perience, hospital administrators, pe- 
diatricians, and nurses have come to 
realize the need for a hospital teach- 
ing program for parents of premature 
infants during the period of the in- 
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A HOSPITAL TEACHING PROGRAM FOR PARENTS OF 


PREMATURE INFANTS 


fants’ hospital stay. Premature cen- 
ters developed in Baltimore, New Or- 
leans, Denver, Oklahoma, and New 
York City now inelude a_ teaching 
program. 

Both the pediatrie medical and 
nursing staffs in the premature center 
have an important role in the teach- 
ing of parents. The participation of 
hoth groups is necessary to interpret 
to the parents what the nursery pro- 
cedures consist of and the reasons 
why they are being performed. Close 
parental contact with the pedia- 
tricians and nurses of the premature 
nursery will enable the parents to fol- 
low easily the progress of their baby 
and to personalize the relationship of 
the parents to the premature center 
staff. Much too frequently the in- 
struction of parents has been allo- 
cated toe the nursing staff alone with- 
out much participation by the pedi- 
atric staff of the nursery; this omis- 
sion has seemed to us an important 
one. Certainly the pediatric staff has 
a responsibility to assist the parents 
in making a plan for the continuous 
health supervision of their infants 
after hospital discharge, whether by 
private physician, hospital premature 
follow-up elinie, or community well- 
baby elinie. 

The teaching program begins even 
before the mother is discharged from 
the hospital. The mother’s post- 
partum hospital stay is an opportune 





















































period to introduce suitable litera- 
ture, as she would then have time and 
the nurse is available to answer her 
many questions and to give clear in- 
terpretation. Instruction of parents 
in the premature unit itself should be 
a gradual process and should begin 
with the parents’ first visit to the pre- 
mature nursery. Opportunity should 
be provided for the parents to easily 
ask questions about their baby’s con- 
dition, progress, and needs. Parental 
participation in the direct 
their baby probably is not possible 
until the baby no longer needs to be 
eared for in an ineubator or heated 
erib, and must await the time when 
he no longer needs a considerable sup- 
heat and oxygen. 
When the baby is ready to be ‘‘grad- 
uated’’ to a regular bassinet, the stage 
may then be set for the parents to 
participate actively in their baby’s 
care, 


eare of 


ply of external 


In order for a premature nursery 
to develop a complete teaching pro- 
for parents of premature in- 
fants, a teaching room is necessary as 
part of the premature unit. The 
teaching room should be near the en- 
trance to the premature nursery unit 
so that parents may enter and yet not 
be within the area where the smaller 
premature infants are being cared 
for. It is desirable that the teaching 
room be near the ‘‘graduate’’ nursery 
of the premature unit, where the 
larger babies are, so that these babies 
may be easily brought out to their 
parents. Within the teaching room 
should be provided whatever equip- 
ment and supplies are necessary for 
the actual teaching program: equip- 
ment to bathe, dress, diaper and feed 
the baby; equipment to teach formula 
preparation; printed instructions and 


gram 
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educational leaflets ; and equipment to 
show slides or films. The teaching 
room should be as unlike a hospital 
setting and as similar to home condi- 
tions as is possible. If a homelike at- 
mosphere and surroundings are not 
provided, it may not be possible for 
the parents to translate the informa- 
tion learned in the hospital to the 
actual care of their baby in their own 
home. 

The teaching program may be con- 
sidered to have two aspects, each of 
which complements the other: (1) 
individual instruction, and (2) group 
instruction. Individual instruction 
consists of the guidance of the par- 
ents by the nursery staff in the care 
of the individual baby. The instrue- 
tion staff may have discussions with 
parents about their baby’s individual 
needs and their particular home and 
family Demonstrations 
should be given by the staff in the 
area of bathing, feeding, diapering, 
dressing, and holding the baby, after 
which the parents may then give the 
eare to their baby under the staff’s 
supervision. Explanation of the types 
of supplies necessary in the home 
should be a part of such instruction. 


situation. 


Group instruction of mothers and 
fathers is also a potential method 
which has not used as much. 
Classes might be held in the late 
afternoons or evenings so that fathers 
may be available to attend. The 
father should be included as much as 
possible in the teaching, to observe 
demonstrations, to be given an oppor- 
tunity to practice feeding, and to di- 
aper the baby. Slides, films, and lit- 
erature would seem to be a possible 
teaching device in group instruction. 
The technique of formula preparation 


been 
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is an example of a subject for both in- 
dividual and group instruction, 
Teaching should carry over into the 
home by a good home follow-up pro- 
Parents should be prepared to 
realize that there is a transitional pe- 
riod to be made not only by them- 
selves but by their baby who has been 
in an artificial situation. It is im- 
portant that there be continuity of 
teaching by hospital personnel and 
publie health 
that the parents have the same in- 
formula preparation, 
bathing, planning daily schedules, ete. 


gram, 


nursing personnel so 


structions in 


HeteEN M. Wauuace, M.D., and Mar- 
GARET A. Losty, R.N., of the Staff 
of New York City Department of 
Health. 


THE ROLE OF TECHNIQUE IN 
INFANT FEEDING 


FEW months ago the JouRNAL 
unusual manu- 
page 54 of 
It was written by a Ger- 


received a most 


script which appears on 
this issue. 
man pediatrician who had emigrated 
as a Brazil. Unable to 
obtain a license, as foreigners are not 
Brazil, 
has been supporting herself by acting 


refugee to 


permitted to practice in she 
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as a nurse for young infants. This 
has given her a unique opportunity to 
observe the part played by techniques 
in creating and preventing feeding 
disturbances in young infants, and the 
paper is based on her personal obser- 
vations and resulting reflections. The 
Editor and members of the Editorial 
Board of the JouRNAL to whom it was 
referred are unfamiliar with any simi- 
lar study by a trained pediatrician. 
It was written in German and trans- 
lated into English in Brazil by ‘‘an 
American who had no medical train- 
The first thought was that it 
On further read- 


ing.’’ 
should be rewritten. 
ing and rereading it was agreed that, 
as one member expressed it, the Eng- 
was ‘‘fascinating,’’ and that de- 
spite the oddity of phrasing the 
thoughts and ideas of the author were 
clear. The quaintness of expression is 
due to the literal translation. It was 
therefore decided to publish the manu- 
seript with 
spelling and punctuation. 

The pluck and courage of Dr. Gott- 


sé 


lish 


only minor changes in 


schalk will be recognized by every- 
one. Out of adversity she has made, 
we feel, a definite contribution to 
pediatrics in her observations on the 
technique of infant feeding. 








